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Pt, Pd, Rh. Ru, Ir, Os, Au, Ag, C 
r. Ni, Ne« Ar, Xe, K rCOo *>t^^< 'c t 
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i mm i ] R^mts t , fineKttftttJf £** lt 
«j ft, ftffBK&s&ttJf t o$.m?}>ffl&mz *m 

fnaR^KttJifcj;t/»^Txw±. pt, Pd. 

Rh, Ru, Ir, Os, Au, Ag, Cr, Ni, N 
e, Ar, Xe, KrCOd £ i, lg££;{±2 

«3Lhc^c*fc. Mnk Ik£#ffi 

ft, $mixf2Mz$ ix-mitofaZtf 1 8 om%z> 
7 x u mmmt ztitzz £ nmt t&mm i tea 

CD* b= wU^«§B8$«tP. 
ltt*JR3] fyfBR&fi8(iJl«2, TlB^fflfifctfo^S: 
£ k £*HSk ■f-SHH&I 1 =5rv > 2 

X m Mnioo-s 

ffiU Xii, Pt, Pd, Rh, Ru, I r, Oscr>o 
*>Wb< £ i> 1 mkhffijmX'h 9 , fflSStZ^m 
it. 4 8«?%£m£6 0flC J F%T*<&. . 

&£&xb&z£mmtm-mi%^im#m2 

X„,Mn 100 _ ffl 

fMU Xti, Pt, Pd, Rh, Ru, I r, Os<05 
£ i> 1 WJ±<r)imXh *) , ffij£Jt£*-tm 
(i, 4 8JS^%Smg6 0K : F%TA*. 

Pt„Mn H0 . B . r ,D r , 

fit, D(i, Pd, Rh, Ru, I r, Os(Od*>^ 

k 1 1 n£tiii2m&±v>jmx'h o , asit** 

•fm, nj±, 4 8^%Sm+n^6 0JS^%, 0.2 
g n £ 4 0 W^o/oX'h h . 

Pt o Mn 100 . 15 . r ,D n 

{IL, Dli, Pd, Rh, Ruff)o-hcryJ,-%<£i> ig 
£ tti 2 SBLh<7)7CST'J) 0 , ffijfcit £ Sfm , n (i , 
5 2^%^m+ng6 0if^%, 0.2H^%^n^ 



4 0Sl L %T£>l>. 

[»*«7 ] HirfB&BtttlJi, N i F e^A*»^4 
^ k fcttafc-fili** 1 *^U***6IB**>*K:' 

ts x o fcWKttBaqaflSfu -ft^&&ttJf#'mifB7 

U-©ttStifieiHg|5l£ffiS-^Lrtt^^$fLl, k k 

ixx%zz££im£tzmmi%^in#m7cr>^ 
nmm 9 ] ffte7 y HattiagHBtt+isro** t 

T2o£#BrSftT3:0, 1MsaBttJia>4>ilv*§!*) 
iSn*D7 'J-©ttl* { m2c07 U-l»tt«k Sfut* 

-^t , ffie® 1 co 7 'j -®&M<?>w5*Mimtfm?m 2 
co7 o-mm<mmmmx 0 < §^t^s>t 

k £!f$mk-f 4H*« 1 4v^U»*JS8cov^-fn*HciE 

k , im&mm t , 7 y -mtti k * m^as lth 

IWe»l<08[JI«cfc:. K7-y^H^|6]kE3c-ri»^[fiIT' 
» 1 £01&fr£ EP^ID too® 1 <?D^Sia*T',fl)3!SI 

ISk, 

t/h§v^2co^$rEpjaLoo, ®2<?)|»*vafflJKT* 
«WHIL. fiFifi7'J-?8ttlK, HfflBiK^ttScoe'fL 
irrtliSait-**!*!!^^ T7K^&#4-f-^lSk * 

[fl^JSl 1 3 lulBS^ttl, fcct^mlEA'^rx 

Pt, Pd, Rh, Ru, Ir, Os, Au, A 
g, Cr, Ni, Ne, Ar, Xe, KrCDp h<T)^£ 
<£i> mttzteimxtnymb . Mnk&^tf^ 
Sfflv^ct *-t#mk-r&!M<Jl 1 ote^oxtyA'/i, 
7Mjf^®^«^o^it^a. 

[ if i 2 ] wish i o^aasti , 2 2 o -c~ 

2 7 O-CcoeHT-^S IkSr^k-f 1.11^1 Oifc 

mm. 

I mm 1 3 ] KilB® 2 ^IM&SKftU , 2 5 0*C~ 

27 owm&^ib&zbimLb't m-tmi ott^ 
tmm 1 2^-rtiMzim^^y^/i-ymmms. 
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[fi*jai4] tmrn 2 com^t. 1 0-600 o 

e (800~48000A/m) CO^MX'hhZ.bi^ 

mt-rmimi o&ui«jii s^-rtiM-m® 

[000 1 ] 

flwttrw t <7)M&x\ msmmmt-t z x e y; \>7 
t wm&mtMiamk. zmizmsz^i z t vx 

[0002] 

imuvtm) Mimimskm^om^v vat. mss, 

ffitS^^^-fS^-S-fiii^AMR (Anisotropic Magn 
etoresistive) -\-yFfc, g^fi^ffitil^I^Sr^t'S^- 
£{f*.tf:GMR (Giant Magnetoresi stive) ^-/Ft* 4 
»«lTV>4. AMR'V/FfcfcVYttt, fl&tiK&tftft 

mx\ m%ftm&mzttixm%£tt&i) i m^be> 
t Lxxv>^)U7mmmm$i.m z Fj)mt>tixu& . 

[ 0 0 0 3 ] 01 3£J:l>'01 4tt. fMwxty^ 
tzi%£comn*w;ltz®MmX'foZ. Ztit>cr>m<OXV 

x is->v Ymtmti&tixto 0 . mix ^y^urmm 

mr^-x m±iz, v&mssmm yr?f^^7 f 
ten^cM y y 7 T<y^Yt #£&±&x. 

M^-'J >?W&&%t'iZl&Vt>tlXmfgmi t ^v F£ 

8tfj-fi>*>tf>T'$>i>. si 3i>iyqai4tfcv^ 

[ 0 0 0 4 ] 0 1 3 (c^tx t w<;u7fia»iBjaFF 
tt, tt«fll«^JCCK!lffittJf . ffl£Stttff. #tttt* 



ill 3£ftttty>W7W*ffi8SSSmi. 01 30) 
Tf!*»4)TJfiH3 1 , mmm2 2. ffl£S8ttH2 
3. #ttttlKI|2 4. 7y-«tiJB2 5*Jitf«aH 
3 2Tflfo!tSilfc£«R3 3 fc , ZC0§>mm 3Wffiffiij 
C^tRSitfc-WWN-Ky^TXl (**JP5JB> 2 
9. 29. A-|«A-f 7^Jf2 9, 2 9±WEfl£S;h.fc 

-ttcr)mmm28. 2 8tvm^ttx\^. t 

ifiUf 3 lfciV»aa3 2{i. TaR$rirc$«3*LT 
#®M9«50±ffi<7)il^cJ:oTh7 7 7 

[0005] HRWte1MER3*«tt*2 2 fctt. F e — 
Mn^KW i -Mn^iP. EJg&ttJf 2 3&J: 
V7';-KttJ12 5t:tt, N i - F eMi^< ?HBffi 
SWW2 4fc:<iCulto«. A-FAVTXJI2 9. 2 9 
tllCo-Pt^»a« > fil2 8 > 2 8tU±CrJB 

[0006] 013l^tcfc3(c. fflsaWtS2 3<0« 
flSi. £&fi8tt«2 2 fccoSJftSfcttfiHMc J: 0 . Y* 
(61 <0ilftl8#:fr|fiJ : /W F*|6j) izm& 

mtzti. 7'j-afi«2 5oKftii. itrie^-F^M 

[0007] C^eyA/k/iaiRtftlt ;v- F 
AM77.S2 9, 2 9±fc»jSS<lfe«Sl2 8» 2 8 

*^ , sgKtt® 2 3 . tm&nm 2 a a xuy u - 
®&m2 5ti»aj«a[ (-kx*fBt> ^ 

- Ft -r x 7 * k* <oa«iSfi«*w^rf*i6i(i , z ^rfii 
it>tizt. 7 u 2 5 COK^^'X 1 ^rrfi] t R« 

*|6l*»^Y^|6Kw|pJffC^l:-rS. ^c07'J-HttS2 
5 rt-C<0Kfl£fr|p|<03S»i: , HSKttS 2 3 coHSOft 

[ o o o 8 ] * tzm 1 4 t woi^rsiainsiSR 
s^ffli (@i 4<?)Tm) fre>miz%>m&m. 

fcZtitz. \, ^h^>t # F M,m(r>iyyyfUx tr yA>7S 

[0 0 09] Hl4te*Jlrve, ft^Kli&mZ^LX^ 
i. Z0fflg.K<?>±Mi % K%>M&m2 2tfBmZtlX 
St, tufSR?imttlI2 2^±tc{±. E^H-ftJl 
2 3*«§i-U £^)HS«ttJi2 3<0±{Ctt. ^Nltt 
2 4 >WBj£$ <x . Mtc . msBWGBWa 2 4 co 
1.1ZU. ■7>)-W&m25imtfLZtlX^Z,. itz. ffi 
167 'J 2 5 «7)±Wi. 2 6, 2 6 # 
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T*02 6. 2 6<0±fctt. mW§28. 2&1ffittb 
tlX^h. 

[ooio] lacffl&BttJi 2 3(4. mm. coi. 

N i Fe^ C oN i Fe^l CoFe^i't 
ifl»jft5ivo*4. ±fc, 15f2R38fiffiJI2 211. N 
iMn64CJ:9JB£3*rO>*. frtS^A^fTXl 

K^ATTOUtt AffitaF e M n £&&fc'c0R3§! 

[ 0 0 1 1 ] 111 4 CiirJ-HjSBSIM 2 3 (1, mm® 
H^2 2fcO#ffltCT^**5^££J:43t»JS 

@£6ffiS2 3^m;Wn(4. H^Y*|6i. W^IB^ 

[ 0 0 1 2 ] 4fc, B?!e7 >)-ffl$M2 5m\§VU 7 

(4. h^xi^^r*^. nre>Ejg«tt*2 3*)B 

U -BttB 2 5 »^ TX« 2 6 *>3*Si£;firttB 
IMC* OSHKfcSfi.* C fc £4 oT, a> 7 

[0013] ^Ot^JOAtVAVPTTOJKlS^S? 
fcJSWtli, SW12 8*>fe7UH8tttJi2 5, ?M8tt 

2 4 . I15£®teJf 2 3 hti. z 
*\ a^xi^t^^riaj^^Y^isiciftKfc^iit 

4 . £ C07 y HKttB 2 5 flT"*)HHfcfr|6]tf)S»i: @5g 

2 3 com* ft t co»tt-c««ffifS*^k L . i 

[ o o 1 4 ] 01 4 coi 3^ew^^asnw»a 
^*«j!rt-ifc»4, hi 5i=*-f4-3ic. mmm2 
2frt>7v -®&m 25t TcDzmzmmmts. t , mm 

i7--)V) tiWifefciO. SSttttff 

2 3 fcESiaSttSi 2 2 fcc9»ffiKT3i^*l!H8#£a 
±$-£T. @S»ttJi2 3W«Eft*|ftl*HjSY*lftl(cH 
5£U:cD^. M(c. 01 6t^1-4?(c. (J(3fh5-y7 
mz&^-tht&W) 7h^7l/^'Xh351 JMt 
4. OUT', Hi 7iZ7F-?i.5iZ. V7h*7U : JZh 

3 5 itzm£>tiz\,^^7V-mftm2 sorhh:, * 

4TXJ§2 6i?£immm2 8$:&f8.l, mi')7h* 

mtfjfotehJvffflTfatzmt&zbizjL*). mi 4 
[ o o 1 5 ] mz. mi 8(i» t&fcof&rcffloxeyA- 

iEa«*k <o*Wiiiiffl*»^^*&^)«ja* * LfcRiE 



HT-&4., H18C*>Wt, flr^MR3(4. 
7MjIJI«T£^LTV^. HI 8£fcVVT. ft^a. 1 
2(4SBft-e#>l>„ ^oSSfta 1 2(4. Tffill 2 1 
±tcg»«ttl 1 2 2 jWaSSft. f£R33sfi&14Jl 1 2 2 

±tcGaja»*w 1 5 3 tf&fczti, fiizwszmm 1 5 

3_tfc#«ttl*«l 1 2 4jWa*$*l % f£#Bttt«ttJf 
1 2 4±(C7'J-»tt«l 7 5tfBfcZtl. JE£7U- 

uttai 7 5.hc«»ii 2 nm&ztixKhhw 

[0016] ^c7)flR]«Xt°W^7"S^S^MR3cO 
7 y -s&es 1 7 5 (1 . =JNKtt4>l§l 1 7 6 £ . 
Utt+OJf 1 7 6 £&tffg 1 C97 U -KttJi I7 7b$i 
2<07'J-ffittSl 7 8fcrt>£»j£S:flT^S. »l« 
7 y-BMtl 1 7 7 (4. #Btt(f|8ll 17 6 4 yftHJf 

I 2 7«fe:RJt<oil, *2<07U-«ttll 7 8tt, # 
Htt4^H 17 6 4 9?MBtt*Cfl l 2 4WfcRftfc*i 
TU*. Sg207 y-BHMl 78(4. 8ttHfjL 

II 7 9fc3$(lffill 80bfrt>BJiL%iXXUZ>. 
[00 1 7] S2«07y-«tt»l 7 8«0J?$t t ti N 

?g 1 7 y -ttfstJB 1 7 7 jj ^ t , 4 0 <> jp < mm ? 

*LTV>*. *l<07y-KttB 17 8X^*205 

7 y -Ktt/f 1 7 8fiD&*mM:£ *h.-wiM, . m 2 1 1 

*l<07D-«ttll7 7aif*2<07U-« 
ttll 7 8cOJi^W)lJ?i4-?-il-?'ilM 1 • t,. M 2 • tj 
k^4. =5rfc. *2<07U-«ttJfl 7 8^«aBa»jtJl 
17 9&t«§l«tt«1 8 03&»fefl|jSS*lT^4fert. fR 
2^7U-«ttlil7 8«oaa«l!»|tM ! • t 2 (4 s Kit 

R&jhs 1 7 9<vmmmmk%im&® 1 s 0 w^mwm 

[00 18] L"C £ £07 y HKttJi 17 5 iZh-^X 
{4. ^l<7)7y-iltt®17 7tm2c 7 )7y-SftJll 

7 8t<r>mm^mM(ommK m 2 • t 2 >M, • t^-t 
ixotzmtfLZtix^z. ttz. i<7)7 0-m& 

m 1 7 7AVW2C07 U-HEttl 1 7 814. fflSteR» 
BffiWfctt'&kSixTV^. BP*>, »2c07y-«ttJi 
1 7 8<^«-ffcfr|6l*«A- KA-f TXM 1 2 6. 1 2 6 IZ 

xm^x i Mzm i Wzm^. »i^7UHWt 

If 1 7 7 <0®tfbfj fateH^X 1 *[6l^R*«r|6lt»i h 

[0019] ttz. ss2*)7'j-«ttjii 7 

7. 1 7 8O®mWliJii0P«* { M 2 • t 2 >Mi • t,i 
$ilT^Sdk*^. &20)7V-mmi 78<7)W!t 

mm uzw&t * y . 7 y -jus® 1 7 5 ^amoka: 
*ito* { H*xi^r[*jt}s^/i>it4. < icot#co7y-E 

ttSl7 5<OSB0|ReH. (M 2 • t 2 -M, ■ t,) k$ 
ixS. £W4-3(C Iglt07y-©ft^l 77k%2(T> 

7 y -Etts 1 7 8(4 . wia^awiiRWj 

coR|ffiA ? M 2 • t 2 >M, • t,k§iiTv^ii;^^. A 
I«&7xyH4i#fg£$fi-a^. 3:^::ix(:4'9. 
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7 y -mm i 7 5 vrnteXfi t m&mm i 5 3 osa 

[0020] 

mmm&Lx t-tmm] u^**^. 01 3 

tt«2 3»WMtUi. Xl£ftkEQ^|6]CC»(L$fLT 
V^&A-h'AM TXf2 9. 2 9i) t WHf^tiX\>^. % 
CDtztbmz. @^«ttB2 3«Pifl|<?3fiWb6«, ffriEA- 
KA-f 7XJ12 9. 2 9j&>^cOAM7X$*?)$g£g 

[002 1 ]IP*>, BUfBXl^|6jhS*f^(6lWN-KA- 
4 7X12 9. 2 9<08Hfc«0»»«:Wt'C, X l^f^t 

k. fflJ6BHt«2 3«>SMteli. »(C. ^«JR3 3^)« 

2 5 ©ante . rnsBHti 2 3 »ntt fcsxwffifc l 
x&<mMz. y y-mtti2 5<m(£tf>\>>z%t>y&m 
ftX'i>%%lz£Mmmx\ WS&iiz* 
* i k #T'# . f¥£Sft& |fiJ±$^* £ k 4 *>4> 

4. 

[0022] Lfri>. 7'J-&ttl2 5^*>. 
«Htaac*J»t*«ftli. A- HAW 7X12 9.29 

i&Ur^&oTfcO. 11 3teSVfJ:dfc, £1H3 

[0023] wmmmm3 3ff)oib. *m.®zm^ 
tztp&mommK mnmzimm^mmz^ 

«W^Stt. £BIl3 3<DffMB^Cg&t$;ft.*:h7-y? 

^raSfflJfifWf ^o^OfcfttiESKr h 5 v ;yllI£I^^E-f 
.&.rk* { Ejtk:2^o•C^^&. *«ofc*>. 

< t-csesafftfttcwisi-* - 1 am t < &*> k n 3 
fsnsa<&£>. 

[ 0 0 2 4 ] £ £.014 iC^tXt^^oaW 

x?x^-x y v'am 7xmi,z x 0 . 7 y -ftttHOB 
ffcfrlS] ^GaSKttW^aMfcfrraitif LT 9 0° lcx£-f 

x;fcfti. }RSMl«Mi*fc*>!B» h 7 y 7m<vM®tf 

<m\^®mmizn&th*vy*)V7mnwm5m 

=F<<zmLtz1y£X'hh. 



[0 025] La>L&a>'£>. m\A\^ctXM-yi^vr 

mmmm?tzn^xit. smwtM2 2m i -m 

n&&TB&ZiiX^ZtzibM'kmzffim*t>r>t:. t 
fc. K9M81£J|2 2fc:N i -Mn^tliFe-Mn 

SKA-y FflBJtlSTS & N U iff 'J »»V — ^5r 
)£*§A,tm7)Vt> U tt****UBWfcJ; 9«*LT, 

I. 

[0026] K3£ffitttl2 2a*N i -Mn^f 
^^it-Cv^l.iklcJ:'), aW7x126. 26fcte 
ffl-tSRSSSatttfStcilHWftO, ^co&H. A4 7X 
1 2 6 % 2 6 Olfflfctt . ft*tt*<Bt ^ k V ^ ^fite^fc 
B|]*>. Bafett4>*Vv?>fT*«2 6. 2 6ZB1&, 
•f&tzMzlZ. Ni-Mn^A*»4,^«R3|«ttJI2 2 
k S^Ettl 2 3 c^ffifc, 0* Y*|6it^fflt4S» 

$**tt«*ic*tu &mtttfaizw®*x^mmm 

■tzbfzi K>. >MT?M2 6. 26k7'J-^ttl2 
5«IC Xl*l*ltRJ«r|ftFt5fftS*ttKfll^ 
^(g^N i -M n^i^^'«IM«^SIL5 

[0027] mtsmM'Pxmmmuzm 

C. S^lSftJi 2 2k E^ttS 2 3 cD-ftffllCfftB-f £ 
SaWSttatff^Y^riKi^^x 1 #fik&*ttf|6l£fl 
S s H^ttttV 2 3 (ABMiarfo k 7 y -JSttJf 2 5 OBt 

flarrtrtwsfc: x it w mxmwaifeti&m. 
i)mt>ti%<%ixito$mtfh~>tz. tzx\ am 
7x12 6. 2 6^i. mmwnfmm&<mb-tti t . 
M®*v&]mmzx®miTm&Rzm.thKmt& 
mteWR-t&mifh^fz* znxo&m&izt'). 

AM rxm 2 6. 2 6 (4. HRWfc. B^4* Q B H T^« 
4. 

[0 0 28] L*»L*#4>. ^ISilSg^k't^L 
±t6 ^'i-^co^^ol: ") . S5^F«coajK** 1 0 0 

7 y -Bat« 2 5 z summit h z t t % 0 . is 

*kLT. A';^y\->-fe'y7^X^^LTL^ oRH 
i/i. Fe-Mn-^Ji. Ni-Mn^ 

^4 h y 'JMy-nt'^^^T/w 'J tt?§?s 

^oTt^9^rk'oraS* { ?)4c7)^<i>-f. amie»g 
[0 0 29] 01 5H21 HZxk-fmkcrtAVy 

rt>i>7W$m^¥<vm.-mizi)'>xi}. mieiz 

5rf 'J 7 h*y\siSx b 3 5 1 SrffM-f&Ig-C. lute 
S« k HfllEy nM 7X« k (nffilzm&L ZtihWt±M<7)%m 
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fttfxizX »m Jtv $ y yf^mx^-y ?IZ£*)7 y- 

w&mm*.-t&fflmm&. sgt=. mim± 
mn%m*4 *y s y yy^&x^y 9 izx 9 7 y -~ 

mmmn&moftjuz x h^mmm.^<n%^zn 
i-&mm%k\ ? v--y?tzzt izm®ttt% 

-ktftklXlto. 

1 0 0 3 0 ] t a . 01 s fcs u:* t- y^ymmm 
m?M r 3 icfcv \x « . mmw a 1 2 <7>m®±.mt%.x' 

^A-KAM7XI1 2 6. 1 2 6^:$fcSg|51 2 6 a. 
126aA»t«l<07'J-att«l 7 7t4-i^<tSB 

. Lfrhzemmm 1 ^7 y -m^tm 1 7 7 

h'/ \M TAJi 1 2 6. 1 26 cr>m.RrftmcOX tf y 7 n 
■y7&# (H sf ) J: <$r*fc. *#JBltf)7y 

H8HM 1 7 iiztts-L&wmfotmmomntf 

mi«07';-iSttai 7 70)mWfi Ws-WTA 
Ml 2 6<0ifitt«#> (cflUBSfiSik k=5:9. JSIO 
7 y -»tt € 1 7 7 04»*»"CttWI:o*rti36«» 2 co 7 

y-aittJBi 7 8<7)mitco^<7)m^ (xi^^jt 

[003 1] l<7)i:ol l Z%]_cr>7V-®.ftmi 7 7 com 

-w&m 1 7 7 <nmur>im t rtos ( x 1 -m > 

W»i4>*l*»2<07y-«tt«17 8« s 

flwtfritftW!t i w 7 y -mm 1 7 7 coK^wifi] * t & 
i°i ^= (xi*in> icji-j-cv^tw). Po«»<oa[fl:co 
#i*ja«&*vc i\ m i . ^2 a? y -uttg 1 7 

7.17 8<7)R1%B<?)W.{£<Dlj[intf%.¥mzffih% < & 

[0032] ftfC. iJE^ty7D-yr«IHco^-CH 
1 9*fflV^TKW-f S. HI 9ti. 7 U M- 
Hft^Sr^tH-C'J)^. dOM-Hftllkli. 019K 
«t«lS<0^tW^7*lffllffll«^MR 3<D7 'JHltt 
@1 7 5fc«U-C h5 9^«*W*»^«K#H«:E|«BI 
U:k#<9. 7y-filtt^l 7 5<7)^bMco^'fb**L 
fct^T**. 01 9Tti5MflW*H#/\-IW7X 
ill 2 6. 1 2 6*»^<0'^Txai|tCffla'f4. 
[00 3 3] 01 9£&vvc. F,T'^t-^EP 

ti. ani<07y-«tt*i 7 7<^«ft*ifii*fiu f 2 

■C'^T^Epfi. JjS2<07 y-«ttB 1 7 8c7)ffi^[6]* 
{i. Sltf>7y-«ttJHl 7 7t&2cr>yV-mitmi 

7 8tfm®&mzm<isite#B. KWFttx 



WfcJfcMr <$:■), SSl7y-HSttBl7 7kSB27 
•J l 7 8 oR3S»ttfl«iS^W§it. 7x'Ji 
ttttB*«flfT£$:<$:6. Cl;flA i 7.t°y7n y7^ 
t'ft & . * tc z <7)X t° y 7 o v rCffcWBS k # 
W&Rcr>± # § *<7. y 7 D y TITO 0 . 0 1 9 X' 
iiH sf T^LTV^„ -5-LT. setcWKaifHt^try 

^EPF 2 <7j^[6j^^7j|S]^(fi]l=. 
BP*>. ^F,«7C«0^[6ii: 18 0' mftZTjfoZfa 
^. 7xy«Mttt!B* { ^WB*trUi?. -n*^5fo 
S»t*-)t, 01 9t1iH s t*^LTV>|,. 
[0 0 34] fi!-5T. 01 9WIS1. SS207'J-Htt 

«i 7 7. 17 8com^<Dm-it^ifHi. mm. 0 

2 OcO^EPFiT-^-r^l C07 y-ffl»fli 1 7 7<0«W 

t;#ft-f ^ #«^ep«o i 3 (3R 1 7 y -awMl 1 7 7 co 
m^mza^xx r )^<mihztb^'o. zomi 
7 'j -fi&tes 1 7 7 co?M:«o*(6i izft lx 7 x y 

RWWBt^dt-f *BHb6 l H2 0^EPF 2 t^ 
■f»207y-»ttJil 7 8<0«»0J:3**mSM< 
Mffik^oTtio. fifoT. 0l8t*1-*jS<7)^t 
y^'/l-yS^MS^M R 3 IZ&WX i> h 7 -y ?§TwC0 

2 0 fc^f swti^iBS sefcpatf s t . m 1 C07 y - 
JS1il 1 7 7<ot*rR«iiiT{^N- Kav rxa* 1 ^^ 
^^[fijffli^*^* 1 0. ciinccfco^^y -istt 

6. 

[0035] JJE^)ilH*»«1-*fcft(c=5r 
i: i i fc, 7 y -WfemnWUift* 

mmizffiz. h ztwx-z &u rmm^mttzx^y 
wrmwagmFf-iWkth z. t zmmt lx^ 

Sr^fflt. 7ynattJitcA*>frx*<ffi!nisti.si»s* 
ztm^mmt ix>u rxi^mz^mx-^hi 0 tz 

mt lx^i. 

[ 0 0 3 6 ] £ tz . 7 y HffitHtf)BHfc#l*l £ HJE&tt 

ey^P7*^K^«^<^83a*a*igtt-rsi t * 

KHkLT^S. t?ld7.tyy^7agMK 
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[0037] 

«*>±tc#jS3ii. wm®mmtc?>3&mii&m 
iz x y «fc*i6uws£$iu Eigsstti t . flnemaft 

ttSO±*c#«tta«B*4r LT#j£3 *ufc 7 'J -©ft 
MEKaUWUI, fciWWe/NMr^lli, Pt, p 

d. Rh, Ru, Ir> Os, Au, Ag, Cr, N 
i. Ne, Ar. Xe, K r <T)d %<Tyyts:< b 1 1 Mt 

[ o o 3 8 ] in x o ^xt-y^rmmmmm^ 

( ) tossw^Srv x e y ; ^ 
mHzffiM-t&ZbtfX'ZZ. &ti. 7';-5K14«i:A' 

[ o o 3 9 ] jjewxtry/^T^aysKSvaHF 
w 

i o o 4 o ] >j?%< t mjm\tmmm&*®m£ft 
tx 2^zm\^ixtzx^y^)vrmmmmmi-k t 

«Hsa«Mi*a]E=sr*mt-iiet4aw*sv\ 
mm^vtmm^iz^ t ^«sic^o^ t 

tT 2ote^Stoew^7TOKB»l*?fc t 
, 2 o£4HBrS*ifc 7 y -JStt® fc' 5 t «fS«e 
&*S£«#**fl£U 7 x y BE14««k ttSnBff 
Cc*f tTlgJgJ: < Rtef # 6 tOk&S . 
[ 0 0 4 1 ] 4fc % ±f£<7)X tW^7*^BBt»«#^ 



£fc#M£U\ 
X„Mn 100 . a 

fit, Xti. Pt, Pd, Rh. Ru, Ir, Os?)} 
*>W^=S: < fc 1 1 «J2Lbwe*T*& "5 . fcj&fcbfcipf m 
{4. 4 8M*5*£mS6 0m^?ST**. iC>$r4U> 
fflfSJtS-SVtmli. 4 8If%gm^ 5 8Iifir%T* 

[ o o 4 2 ] mz. ±ti(ox\z-yj<)u-ym.mmmMM r f- 
£-kX'hhzktim.&u\ 

X„M nioo-u 

fit. XJ4. Pt, Pd. Rh. Ru. Ir. OsOo 

%<%j«5r< 1 1 1 «ah<werc* y . s&jt^-tm 

fi. 5 2H^%gmg6 0S^%TS)-5.„ 

[ o o 4 3 ] afc, iMinxvyrtivymmmmsm^ 

&&X'*>r>xi>£\.\ 
Pt,Mn 10() ... n D„ 

fit, D{4. Pd. Rh, Ru. I r. OsOohWj? 

%<ki>imtt:it2 nv±<v7cmx'h o . mmtz* 

tm, n{44 8S^%gm+ng6 0M^%. 0.2JS 
f%SnS40If%tfc^. i0»4Lv^«Wttfc** 
•tm, n(i. 4 8)S^%gm + nS5 8S^%. 0.2 
M^%^ n ^ 4 OJS^ . 

[0044] mztfz . ±E<oxew^7^wjtaa 

*Ft:tJV>Tlis Btrieve rxlfi, Tsiom&tfrt* 
%&l;&X'h'>Xi>£^. 

Pt,Mn„ 0 .,. n D„ 

fit. D{4. Pd. Rh. Ru. I r. Os^aW 

%<bi>i mttzii2 ma±.co7tmx'h y , ai^it^ 

•Tm. n{45 2M^%gm+ng6 0JS^%. 0.2H 
^%gng4 0R^%T'$>l.. 
[0 04 5] ±3E<0Xe^^7M»«|«gat^ 

Pt,Mni 00 .,.jLj 

fit. L{4. Au. Ag. Cr, Ni. Ne. Ar, X 
e. Kr»o ^£?5^ <bi>lWttdt2 SW±?»7Cfg 
T*y. ffl)SJt^-rq. j{4. 48JS^%^q + j^ 
6 0S^%. 0.2S^%g jgl 0H^%T'J)^. J; 
0if4t<{iffljSit*r7F^q. jii. 4 8J|f%gq + 
j ^ 5 8^%, 0 . j ^ 1 0S^%T'J> 

[0046] 4^, ±te^xt°yA>7'Ma)ia^i i 

Pt^njoo^.jLj 

fit. Lti. Au. Ag. Cr. Ni. Ne. Ar. X 
e . K r CO o t><?yj?tc < & 1 84 jfcti 2 a£Lt«07c35 
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8U£ik*7Ktq, jit, 5 2H?%gq + j^ 

6 0K?%, 0.2M?%gj ^1 0JS?%T'&£. 
[ 0 0 4 7 ] t < JJJWXtVA^T^BH&SS 

HjfcJt W<^T* & i t AW 4 L V \ 
X a M n i o o - as 

<IU Xl±, Pt, Pd, I r. Rh, Ru, OsCDo 

^<r&^< 1 1 1 mxtcoTtmx'h o . mmtz^tm 

f±, 5 2Jl : p%£ni£6 0«rWe&i. 4£, ±IE<7> 
R5SSS11t«*tJ:tAVNMrx/|^iHfigJt^^-fm*i, 5 2 
f(?%Smg 5 6 . 3JS^%T'*&C1 btfi. *)»tL 

too48] ©4*:, zmmm&kV'VTAmzm 
^. 

fit. U±, Au. Ag, Cr, Ni, Ne, Ar, X 

e , k r <r> o %<r>'^£ < b i> 1 n&Mt 2 SfiLhcojcS 

ffc^s ffl)£Jt£^-fq, jti, 5 2H^%^q+j^ 
6 0Jtff%, 0.2^%gjgl OJI^%T'S>S. 4 

q, j#, 52J!I^%^q + j g5 6.3M^%. 0.2 

[ 0 0 4 9 ] <3>4*_\ RaMKttJKi<fctfA4 T*S£» 
JSKtS-^^ffljaJt*W«O^T*>^ i t tf#4 L 

Pt,Mn 100 .,.„D n 

{IU DJi, Pd. Rh, Ru, I r, Ostf)H^ 
$:< i t> 1 «XI4 2WJLh<0jc*-C» 0 s *MJt£*-f 
m, nti, 5 2fH 1 %Sm+nS6 0Jfi i %, 0.2JH 
=t % S n g 4 0 Jg^%-C* 4 . 4 fc . ±iec9K5$«B14l 
fcJ:^^7^I«Jt5:*tm, n#, 5 2S?% 
Sm+n^5 6.3If%, 0. 2If%gn^4 OHf 

[0050] ttz. BasmtMb'WT Am*m&*& 

******* U\ 

®1P*>, AM7^S* { «X,Mn 100 . 1 ta$il < X 
Pt, Pd, I r, Rh, Ru. Os<7)^*>C0^ 

< 1 1 1 mitvTmvh *) , fflj&Jt£*-f m#, 5 2 

11?% ^ m g 6 0 K?%<0£ A?* & £ £(C , 

«jfcSX,Mn,„.,'eaS*U X*>\ Pt, P 
d, I r, Rh. Ru. 0 s <r>o b h 1 

5 8®?%<7)-£&T£>6 1 i ##4 U>. 4fc. A*>f T 
Xfl^ffl^it5:^-rm*\ 5 2S?%^mS5 4JS?% 
4 tti 5 6 . 8MrF%£ m g 6 0 ^%T'fel» £ t # J: 



9#4U\ 

[0051] ©A>r rxmt>K fflBfc^P t , M m oo- 4 - i 
LjT*^$*l. L#', Au. Ag. Cr. Ni, Ne. 
Ar, Xe. Kr (Do <bi> l«4fcli2«ia 

±^7EST*£D, fflJSJtfcS^q, j* { , 5 2JS?%S 
q + j^60If%, 0.2JK?%gj ^lOJl?%co 
4 b b i> (C , K»flH£ff tfflj&C Pt,Mn 
L#, Au, Ag, Cr, Ni, 
Ne, Ar, Xe, K r (Do *>C0^KK b 1 1 St fe« 
2SeLh«07^T*J) 0 , mJt^^tq, j* ? , 4 8J1 

?%gq + jg58^?%, o.am^sjsioji 

: f-%<0-^T'fcSClt*W4Lu o 4£, >UTXM0> 
mmt^-t^. Sifi52m=F%&<\ + j ^5 4J!£? 
%, 0.2JS?%gjglOJ!g?%4^ii:5 6.8S?% 
Sq + jS60Sf%. 0.2JH?%gjglOM?% 

[0 0 52] <B>^7*B*<, isKPt.MnHo.,., 
D n T'Sl$*l, D*\ Pd, I r, Rh, Ru, Os« 
o % <ryy% < b & 1 S 4 fctt 2 «fcU:tf>7G*?ib 0 » ffl 
^tt^-fm, n*5. 5 2JS?%^m+n^6 OH? 
%. 0.2M?%^n<4 0M?%^^T*l»t fcfc 
(C . SS:ffittii* { ffllS 5C P t . M n , , , _ „ . n D n 3 
tl, Di)K Pd, I r, Rh, Ru, O s <D 0 *><7)4"& 

< i i «4fcii2»ja±«>7arefc o , a^Jt^^-f 

m, n*«, 4 8M?%^m+n^5 8J!I?%, 0.2M 
: p%^n^4 0/I?%^#T'$)l.ii:A>'»4L» ( \ 4 
£, A^TXilcOiafigit^t-m. n*i5 2JI?%gm 
+ n^54iS?%, 0.2If%^n^4 0JSFF%4fc 

{jse.s/g^^m+ngeoin^, 0.2S?%^ 

n ^ 4 0 M^-C* S £ t ^ «fc 0 # 4 1 V \ 

[ 0 0 5 3 ] 4£, ±ie^Xfy^*^rM^M®[^» : ? 

[0054] *^BJtcfcV^T . 'J -fiKttlfiO h 9 

cowm®fo&ts i 3 (cttKftH*«$*i, ifL4>«: 

t , wmmbJ u Txmitm-ismiWiftTmst 
mzimtzz b tf&mx'hh . 7 y -w&.m>,z\m* 
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WSftj^ttTt* k v > o fcWH££ t £ & o . 
*fc, ft* &lCi«ttl**<L»tf*fc><'fTXJifc 

*»^t.#ife*i*. 

kT£ft&tt&»iWC*.&!&<. &*>MkatttJI&3 
<■** k mW«%»%ttAtt(filT^< i fc* 

y s y y?mm oatr 1 k t\ 7 y heos 

JftSJlISrSMRWtcBHfef t i fcj^T* . tfl&ttSk 7 'J 

7 U -»t£»0±£C u ?£<Z)A y 7 KJB^T alf<7)lHL 

tsz t xmmtz 7 y hhmi t«uw-« s-nttftUB* 

[00 55] 35£#&HJfc:fcVvC H fjfE7 'J-«ttJiA« 

KteJB iSv « 7 y HRttJg**® i <r> 7 y -»tt 
«, WSEGasatWfc:ifiv^7y-«ttJid<»2«7 
y-8ttBk$ft*:i§£^ 

««»iW* t mE»2^7 y Haffil^HSUMBUSJ; 0 

[00 56] jglc % ^foaatis 3HK±fc. £315814 
« k . k . ^HKttOTV k . 7 y -SBttJH k 

SR3S8tt«fc:3ajiii*tt«#*ii^s "txmwm^m 
B?ie7 y -sttHUMes^ttawfias^^rsjk £n-r 

77®;#£tf5--r *ISk **rr*£ k £ 



[0057] ±ieox fy^'^rsismms^^ssBt 

fc, Pt. Pd, Rh, Ru, I r N Os, Au, A 
g. Cr, Ni, Ne, Ar, Xe, K r <D ? *><7);^r 

£fflv^,ik#$?4U\ 4fc s ±iec7)7t*yA';i/7'S 

iSJgi J: s 2 2 0 "O- 2 7 0 Xtf>»HT* 6 £ k >Wff * L 

Ja^fctJ^TH. m£SS2iOfaj!0a*^«. 2 5 0*C 
-2 7 0*COlEfflT*4ik*«tff* 

[ o o 5 8 1 *fc. ixnttyMTmiUBtssaitFF 
mmumiz^xn. mim2<7)WRiz. 10-60 

0 Oe (800~48000A/m) <0KHT'A*«I 
[ 0 0 5 9 ] H2 1 1±. *>AS7.h'yy^7S^^K 

m*^k h vrmzvywrmwBms&tTtztini 

Ltz7?7X'h&. H2 lfrt>Wt>fr%£dl,z, Km& 
ttJlk»lRk^rai#ifiv^ (4fctt. fflsaW9itf)Tfc: 

RSfiattSj^M^tLfc ) Aixt- yxjirmmm 
wsssfrtoScMamM mm) (ot&mum&mi. 2 

0 0 "CTHCfBRU 2 4 0°C#jaT'6 0 0 ( O e ) £ 
«*TH*. R^iSttiikS^kcOSgSl^hA 

mxvyrtfr7mmBm&?£ t )i>i&\'> (tttt* m 
y'W^mmsamwBsm&m (♦an ^3<^ 

. 240 e C#i£T^ ^2 6 0 e C#iSt 
fcWC600 Oe (48000A/m) £MxTV^ 
6. 

[ 0 0 60 ] ZV>£? fc, Kifittttff^SfikOEK^ 

^ ) jjfh AST. e>A>7^»R88s»^RaatttJi 
a . s^Ktta k mm t osggi*>' asx e y> <^y 
wxmssMFFx o fcsivM *fctt. iigfiatti^±fc 

[0061] *9mnx\£y'ifr7§mmMtsami.* 

®k R««o»«tcJ: ixmfcZtLtz'V rxmifiWSm. 

mi^hmLfrt>i&^i}LWtzw.w.2tix^&. ttz. 
mmwstmwL'c nmm5\*$h as^kw^ 

^7*iB»IR«S«af^ J: 9 h -y 7-Sc7)7 twC;P7* 
[0062] Ltztfr>X . *^<7)X b , WN*;P7'MfiM 
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Snboo. ft 1 Oftffiaaft ( 2 2 0-2 7 O'C) TfT 

R««ttios«w*ttaw±. 600 

(Oe) JSLLfcfc*. »lfll»tDEti*|l! 
<7)SB2eoa#l 0—60 0 Oe (800—48000 
A/m) SrEPiDLoo. ^2«SIM ( 2 5 0-2 

7 0'o t*. mffi2an®ftzmmt&t. >ur 
xmrnmrnn'm^t^ t . 7 y -aHM<o»ft*m 

^TAJlc03fflW*tt«iHi. 600 Oe (4800 
OA/m) BLhfciSri. 

[0063] ,I<7)k&. 3l2 0E8#£5fcOlfS10MI 

«8BEtt««oa[fl*i*i^a« t <:* * t=t s c k mmz 

^.TklciO. ®£«ti«oMfrfak7li- 

*. 

[0064] Uctfot. IBmey^yfflMW 

*^*>»a2ri£m HittKfiHutPtMn^ 

L . 09€«ttl^8«tfrmtc»ll»* 4i * i k & < . 
rxmizy 'J -B«M^«fl^i6i&@SaHt«w« 

®&!Bnmt1rftlzttLX%M:i'llJiti[lzMl h Z k a* 

[0 0 6 5 ] ifc, iSE^tr^A^r^lIBBa*?' 
OigjS^ffi(i. fit 1 <0«W|ceo±te«KiM£JBjS L . 

mfie«isttBo±tAM TxmzBffct&jimx'hhcr) 
x\ wmxtmif»ALti<f>*>. m£*mzzt%<m?. 
>u Txm*ffifcth z t . mi'U rxmim 

tcsttsaawpar^ yo--y9?iztizmmtz, 
4^ . ffE^M TxmzBfctimzm&u rxmtf 
izmm-thzttfX'Zh. 

i o o 6 6 ] ttz % xftwommm&^-v f&. x^a 
yiz±M<nx\zvrt)\,^nm5m^iffett>tix% 
zzt&mt-tz. znxoz&mm^vvti-z 

Z'cX\ IfAttfccfcyW^ Bf£tt(c»u 
■tlZbtfX'Zl. 



[0067] 

mmm^mmmmiz^x , m®£gmixmL< 

[HI OUtfi^®] Hill, **W^flSlOHS«KIIT' 

a . *mmx t- yj ^vrmmws&M* zmttzmm 
mM^>v vz^LKmx'hz. 
[0068] ^m^x^y/<)uymmmm.%m^± 

T«4. ¥ J cv?mZ'ft-lX : s-fUYmtfB&Zti. x 

mx\ s4ffl^GMR\7 h-h lmtftztix^i. * 

fc. mriEB^fflcOGMR^-y Fh 1 t. EjiffloM yy 
?r-f 7X.yKh2£f»LTt>J:^. 

[0069] znxvyjijurmmmmmttmL 

'CfciGMR'Vy Kh 1W\ 05£5rf4 3H. 4 V^" 
?T -f Ay Fh2k*MX7>fyi 5 lcOhU-yy 
^CWHRl 5 1 dfcRtt6*iT»MB»l'Vy F 1 5 0£ 
L . a- Ft < X ?3cora£^4toiBtiBtlte 

[0070] y F 1 5 0l±, ^7 

A 9151b. X7J ? 1 5 lOffiffil 5 1 dizffitt, 
tLtcGMR^ y F h 1 &tM yy?f ^ 7*^-/ F h 2 £ 

5 1 ffmssssmmnmim^dsuvh 

y9MZ*L. «F#1 56(4. h V-~Vy9Mi7r:lX 
Zff>Xy>(9l 5 lO&ttfcfliOffil 5 2tC{4. 1/ 
-;H 5 1a. 15 1a, 151 b*M5*t, 
^H±IB{4s XT-^-7*l 5 1c. 1 5 1 c ^5*1 

[007 1 ] H6tC^-f43C GMR^v-y Fh H4 X 
X7^f^l 5lC0^ffll 5 1ditMStlftAl 2 0, 
*4f*»4)*^fBflttt«*^)T*«2 0 0i:. Ttft@2 
0 0 0)±fc»j*S*ifc»te£$a»&$r4T»S'-^ F® 
16 3k, T*s^-;U FS 1 6 3 fcfl|Ji$ft.fcT»^ 
•y7-S164t. tt^miBl 5 2* i ^ai-ri>7 l ty 

'Wfsmwas&Tik. xt'yrtjv-fmmmmm 

^laiTFgg^-yTSl 6 4$rSa±SP¥ J r -yTifl 
6 6k. ±MX*v7Ml6 6imo±Si'-Jl'\ : mi 

6 7kfrt>miL2tiXUh. ±a5x-;WFJgl 6 7«. 
vy^r ^ 7a../ F h 20TH5n7)lk«fflk §nT 

[0072] -fyy7r^7"A.-yFh2{4. T^^T® 
(±g|5y-^FJi) 1 6 7k. T&nTJfl 6 7tC«if 
8*ut^v7H 74k. =H/H76k. a^fyH 

7 6^S5±Si5^ill 7 7 k. ^-yTifl 741C& 
-g-5ii. *^3^f;H 7 6d(ctT^3rSl 6 71^ 
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;H7 6ll ¥mmzmmttk%&£olz^?->fcZ 

?rm 1 7 stasis 1 7 8 b #tw3 ri 1 6 7 ok 

C0073] hi iz^tAt°>^t\s7'mmmmmir 1 
t4. samm. skism. #&tt$mj§. y'j-m 

?««0ffl«W s ffljrc*S a- HAW TX^tJtKL 

[0074] HlCfcUT, frfK(3M^LTU 
6. St. 1^5MKt!W2«>±fc:tt, ffl£Ktt«30« 

-«ttJi5*«»jfiSfLTv^. BE^y-attti 

5<0JbfcM:> *Kttl7. 7^h7 7^(iTw(cfflit 
4IHH£HJ»tTRftMvC^S. fiff E«S8ttJI 7 , 7*) 

[0075] l9fESKKl±. Ali0 3 -TiC^7S 
7?X15 l^t'^lc, A 1 2 0 

3 A»fc$:4TiM2 0 0:WBjS3*u ~Rfi 

12 0 0 0±tT* is-tU K Jf 1 6 3 fc T*Wr * y 71 

[0 0 7 6] t5iE£3H81xJl2l4, Pt, Pd, Ir, 
Rh, Ru, Os, Au, Ag, Cr, Ni, Ne, A 
r. Xe, Krff)oh<7)^<bhimtt:it2mit 
vyjmt. Mnk«r*tr^3i»4)=fir*t)<OT*i. lit 

14. T£^«jSaA>&&S££T**£fc0«#4U\ 
X„Mnioo-« 

fit. Xi±, Pt, Pd, I r, Rh, Ru, OsCD? 

hoyM%< k i> l mikOTtmx'h *) . ajstt*7i?f m 

{4, 4 8M?%£m£6 0JS^r%T*$>l>. 
[ 0 0 7 7 ] JSC. flifERS&ttJf 2ii, TfEOSJfcS 

& I. £&T'$> -> T t> & O . 
Pt a Mn 10 o- 0 -nD n 

fit. D(i, Pd, I r, Rh, Ru, OsC7)3*><0^ 

&< t i> i a^^(i2aiyji^7c^T'j) »i£it£^ 

■tm, nj±4 8^%gm+ng6 0il^%, 0.2/1 



^%^ng4 0S J F%-C'J>£„ 

[0078] ±&nxvy><ii'7Sm9ms&fr 
&&x'h&ztimtu\ 

PtjMniM^.jLj 

fit, Ui, Au, Ag, Cr, Ni, Ne, Ar, X 

e, Kr^>a^(^*<i:fcl«*fcli2«Ja±^aR 
■C&Os fflJ&tfcSrSVtq. jii, 48H?%gq+jg 
6 0JE?%, 0. 2E7%£ j £1 0K¥%?**. 4 
£. fflfittt^flrfq. j#. 4 8M?%£q + j£5 8 
0 . 2IH 1 %£ j £ 1 0«^T*« £ k #4 

[0 0 79]flrieH5@Ktt*3«. Witf. Col, N 
i Fe^ CoN i Fe££, CoFe^ CoN 
i t'T1gj££ ft.TV . Hlfc^-riS£lStt«3 

tikizx'o. mmimm 3 t tHEKgaittJi 2 1 
^Y^risj, ap^fBMiJS**^ilifLS^risi (a^ 

[0080] H?IE#JKtt#Sl4{±, Cu, A 
u , A g*if^RBttS«ltt 4 9»JftS*i*£k3fi(«» 

[ 0 0 8 1 ] miE7 y-«tti5tt, nneea^s 

3 k rnmmm* kTB&z tnzt mt u 
iuiE7U-®ttJi5j±. *4 7xm(>frt>w rxm. 
mzt-ixmtztL. HssxitftfifcEsrarrfiL hp*>i] 

^.itt ^* . mrfE7 y -sBrtta 5 a*iWBK-r rxi 6 tc 

[0082] fBBttattl7{4. Co, Ni , Fe, C 
o-Fe^, Co-Ni-Fe^, CoNi^, 
N i F e k'TB&Ztl, <P?i> , 7 'J HKttJI 5 

*W&t6ttnkm-0>&&CBllL2tL&Zbtf#t t 
< . 7 y 5 ^Sffi^'N i F e ^■CJBrtSn-C 

^ >l»«^{4 . MSttJI 7 * N i F e ^CTBjfi-f * £ k 

itiit. m&^mn, 7'j-jattii5^ 
m&tztmk m-k uzmk mm ityv-m 
am 5 coxmx'rt%mffl£&mn t % *) . >u rxm 

6 k mmm 1 1 nxwzst&z *t-*i»is*tt^ 
ISM-&®;^S:©:K1x€ 7 t-c 7 -SttJi 5^.em 
ZltZZktmmkZZ. 

[0083] mIEaV 7X1 614, ilfERSiiiattJf 2 k 
^tC. Pt, Pd, I r, Rh, Ru, Os, Au, 
Ag, Cr, Ni, Ne, Ar, Xe, KrC95*><7)^ 

%<ki>imitM2m±±.<7)7tmk. wnkztti^ 

7 k^#ffi(;r3^*ttll#3&<|gl$*lT . ^J^Tj 
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m%mmm 7^mm l . msm® 7 k 7 y -jsi* 
M5t oftmx'fttkt twm&t&iz x o ? y -m&m 

5Z~fecr>1jmz®.lttZ>i>cr>X'hZ>. ZlX. z\tit> 
&t^oft®*^LX^&. 

C0084] mzmw 7xm 6 Tfaoafc^ 

^&!>£&T*&£~k#*?£U\ 
X,Mn 110 ., 

fit, XJ2, Pt. Pd, I r, Rh, Ru, OsWo 
*><7)iKr< k 1 1 mXtCOimX'h 0 , ttJUfc* 5**111 
It. 5 2IK?%^m<6 0m?%T$)h. ®C ?U7 
XM(>\t. TiZ<?>W&£fr^%&<$r&X'h^Xi>&\\ 
Pt„Mn l)0 .,. n D n 

{11, D(±, Pd. Ir, Rh, Ru. OsC0^*><7)^- 
k 1 1 Sifcti 28ELt<Ojc3BT* «J , ffl(£lt£* 
-Tm. n(±5 2JI^%gm+ng6 0^%. 0.2JK 
?%£n£4 0IK?%T**>S. 

[ o o 8 5 ] sen**:. jjw>* vyrtArfmsmBtsu 
m^zm^xit. mwTzmi. Tie^a^*^ 

Pt 9 Mn 100 . (1 - j Lj 

fit. Ui, Au. Ag, Cr, Ni, Ne, Ar, X 

T* 1 }. »Sit*?irtq, jl±, 5 2JI^%^q + j^ 
6 0,17%, 0.2S^%^ j SI OMWCfcS. * 
£, ffiflESWl8 % 8fi. W*fcjf x Au. W, Cr, T 
aKb'X'Bf&Zti&Zttftti U\ 

[0086] zcoxvyrtfu-fmmm&^m? i t*sv> 

Tli, S©f8. 8*>£>7y-ffittJI5, *H8tt#ttJf 

Mmzmmmmm^nmtimRtfm^Yiifoizif- 

z.t>tihk. |ifiS7U-iattJi5<Dm^l*I*WX* 
[6ihR^(6]*^ll*Y^[Sit(fi]{tTSiJrri>. <r<07 
'J -fiBttl 5 rt?<O«flar0|tf>S»fc S£BtttV 3 on 

[ o o 8 7 ] mz. *%wozt°y^)\,7'wm®®.m 

rx«6, 6<Dimizx~,x. mmizx*)^ti>s. 
±z £ tf®mz&K*mm ixzztitztnz'b o . 

®m 3 cosmic k h nmzmt s & <ot-& i, . 

[ 0 0 8 8 ] EP*>. *^BBcOXt°»^7'S5iliK§^ 

i *>«a*irett» »sk±k. r&g&isji 2 k , a 

5£EBttJl 3 k . 4k. 7 y 5 £ 

Ji#gji L-TE2 ics-rs? 1 commit a 1 l^o 



*>. frl5^10fI«(*altCh7 y?ilTw^r[6lkll35 

-rs#i»i (H2c7)8tBoSi:*-(6i) -e&smoi&^ep 
[0089] <xiz. m3iz7*t£oiz, mm 1 nnm 

*f*U7h*7ffl^>''Xh3 5 l£$j£U VX7k 

y 7 vxyf&wjx h 3 5 1 xmhttx^^y y 
y y^ft^ffix^v 9 7 y--y^5:ff3 . o 

H*H!ftt»aJLfc7 y-EKteS 5c7)«ffife it/y 7 h 
^■7l^> J 7.h3 5 l±tC, «JKttJl7, 7*»«U« 
V^T. ffieiKKttii7. 7iO±(CA^frxl6. 6^ 

^l, St, mte^VTxJi6. 6<a±teW«B8, 8 
Sr^LitiO^. U7 h^7l^> ; 7 l h3 5 1 Srx-yf-y 
J: O l$*t S k . 01 tgrf>t h° >J^l<7'W$ m& 

m*^ i k n tmtnm 2 commit a 2 *^ ^ n s . 

[00 90] ^OJ: p lZlX'&t>tlfzt&2C0W§fca 2 
«c»L. h?«y^«Tw*rtifc:«IER3l8MtS2<7)5Si 
H*tt»*i')t'h$V^»2^W*iWlinUoo. 82 

<^SJMfltciR««i t , frt £7 y -i^tti 5 ciweh 
^141 3 coaflssrin t saw-* *w w u rxmz 

m-ttz\ k ted: -pT , xb>;^7llMMff 1 

[ 0 0 9 1 ] R5S®ttil^^!!!iSia®k3cmM^ 
ttfiSE-^kwK^OV^T. 02 1 , 02 2. 02 3 ^# 
jRt-C»t<RW-*. 02 lC^LfcBEWi, S«k 

t y y ^U7lillsm^c03a^^ttt?a^Ol^a 

a?asfs#tt^t. 02 l^tfc^Bwi. 7>j-« 

it . ■Epco.t: h Ali/y//W f y^-;l,7'^S[^-1 L 

[0092] ftftW^li. 02 1 iZTnlK+QlX'TpUz 
h -y 7W.X tf ysijuVWSBmSK&Fli ,024 
«t i <7)WfcKcr)±.lZA 1 2 0 3 (Jf $ 1 0 0 OA) 
frt>%&TWfflM200. Ta (J?$5 0A) A^=5r 
5T*12 10. NiFe-^#(JI§7 0A) . C oJf 

(J¥$10A) 0)2Ji*»4>*S7y-«ttl5 % Cu 

{mz3 0A)frt>%&ftwm9M4. co (ffS2 

5 A) »t>&&m&M&l3* Pt 55 .,Mn M , 6 (JfS 
30 OA) *^*&R!ft«ttfli2, Ta (JSJ5 0A) 

4. 
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[0 0 9 3] 4£, H2lt:jRL^BWT*Lfe.1fhA 

mzvyj</i>7mmmmm?i$. H2 3t*ti 3 

fc. S iS«Kc7)±(CA l 2 O a (Jf£ 1 OOOA) 
&&Tifit6fe*JS2 0 0, Ta (J?$3 0A) A^&ST 
AM210, Pt SM Mn, 5 ., (JS33 0 0A) 

*RMflMt*2, Co (WS2 5A) *»<?,*6Hsaatt 

13, Cu (JSS2 6A) a»fc$r4#fllttilW84. C 
oJf (SS10A) , N i Fe^ (/?£ 7 OA) c02 
7 U-«tt* 5, Ta (JSS5 0A) jK* 

[ 0 0 9 4 ] IP*>, ♦EPT"^L^ h 'yrlXtyAW 

mm § fi, s i m%K t zsssmm 2 1 <?mz& , 7 

U HKttl 5 , ^ffiitt^ll 4 , S»t41 3 fi 
^7S»KB&*m £&8M2*«E8tiJl3 

oTfutiessft. s i mm t mm&m 2 1 omiz 
ti, EUg^ttJi 3 , 4mmmm4 , 7 -mm 5 # 

[ 0 0 9 5 ] B2 1 iZ^tX o MWTnitEMm 
1 (Pt 55 . 4 Mn 44 . 6 ) *)£8ia#tt»JWi, 220°C 
*ar-C±#Lfitft. 2 4 0°C£j®*.3>k7 0 0 (0 

ttl(Pt54. 4 Mn4 8 . 6 )OSaW*tt«IHi, 24 0 
r£jgrCL#U 2 6 0^C*lBi*fc6 00 (Oe) 

{■SfifcRBfflltt* (HEP) fi, SftJ: OBtftfcftgfc: 

a. 

[0096] *«BHWXt W^TWKSBSa^ 1 0 

T'$> & . BP*> , *^<7)X e ^7MRB&# ; f 1 
Ji, K!fe«ttff2 2:SfiK2:^)l@ftd r ]fi^ (4fc(i, II 
J»tt*30Tfc^»tt*2#K*$*ifc) *>AS! 

x t-y^iurmmmm? 1 -e*> o , mwmm 
2izmmztiZ'&&tmm<?)ffiiiz3;^xB&zixtzrt 

[0 0 97] u^'ot, mi<m#*mm 

OO, 91 ^t&ajUt ( 2 2 0-2 7 0°C) TWE» 

i nmmw a i ^jwyi-t s t , K&atttfi 2 tsaas 

S. *fc, ^Iili2«3tmttIWl 6 00 
Oe (48000A/m) IXtk&S. <WC, mi 

Rkmt-thiift(r)m2(?)mR*eptoi^, &2<m 

9m&f$L (250-2 7 0'C) T'M£92(7)ai«Ja2 

t jJMrat* t s 7 y -Bttfl 5 1 ok 

<7)%.Wimii&mR&. 600 Oe (48000 A/ 



m) !Xtfc&£. 

[0098]Cl?)k#, »2<^8#**<^!fcjiaa{cT* 
£ LfcRHflHtttfl 2 CD^HSJl^ttSaft J: 0 1 < LT 
fcWf, K3S®tt«2tClS2<OlK^* J 9WD$nT<,, R 

m&m 3 omtKm £@£ itzttiztat a^ra 
d -awi 5 commit *-£Mt&-Hfo\,z'th z t # 

X*%h. 

[ o o 9 9 ] ^ i nmmsstomt* 2 2 ox:- 2 7 0'C 

W«Hk-f 4 £ ttmt L\\ m 1 0«W!iS?SS* { 2 2 

o c c*«-e& s t , %%.mm 2 ffitmkumm-ifi 2 

0 0 (Oe ) UTt%->X. S^Stt«3^b* J ft< 

4 -3 <o-c# * l< *v>. -^r, m 1 *aMaaiBfi#2 7 
mcuit7y -«tti 5 4 fe« c u * k msaasc. 

>m&&z 2 3 0*C-2 7 OrwKfflk-tilff . £3tfg 
ttl2<?3Xifta*tta[*i4 0 0 Oe (32 0 0 OA 

/m ) ah t i-i z k * 4 T'§ , ®imm 3 m&£± 

[0100] 5&2^»8Uiia£{i, 2 5 0°C-2 7 0'C 
^Hk-fSClk*W4LV\ 92<7)i?ftJ!!iafflgAi2 5 

o-c*}ST'S>sk, >U7xmecr)3mm*'®m*A 

OOOe (32000 A/m ) JSLht-f* i fc*^** 

< . 7 y 5 tffljn-r*^^ rxm^^ 

»2^MJHiaK* t 2 7ox:*a^."rt. t(i^>^ 
>f 7zm6<7)i®mif®Rimi--%.k%^xw*&i' . 

[0101] BflfEl^ 1 tfJSBaWi, 10 O e ( 8 0 0 A 
/m ) g£Jiltk-tl> Zktfti-t iwmi «i { 1 
0 Oe (80 0 A/m) S5iai4ll2 

^. 4/i, mffi2?>mm±. imscommxmiL 

it, 10—600 Oe (800— 48000A/m) 

n&mmk-r&zktfinui. iot^Kii 2 

0 0 Oe ( 1600A/m) S|TC*S. m2(?)MR 
tf\0 Oe (80 0A/m) *mX'fohk. >MTX 

me^^mm^m^+^izm^ti^tzihm l< 

^■V\ m2Offi^6 0 0 Oe (80 0-4 8 

OOOA/m) SrjS^Sk, 1«B<^!M8«-C«tl,fc 

[0102] 5JCJC. ^aiaM^'2 4 5-C4^ti2 7 0 
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#b0)m£^xm2 2nmix»i<vmti. 

0^aEP(±. y U -BUM* 0 feMfifctim: 

flteijrffcOT* "5 . H^AEPii 2 7 0 "CT-fiSaa Lfc 

£KaUc (*fctt, IMM^T 
£R&®tM*M§ii*: ) *> ASv y/;^f 

fc^ra^^^-rt^Tj.o. 0^oep(±2 7o°c. 

[0103] AttWCii. ABFCwU: h -yTlXfy 
^/^lIKifli, H2 4tc5rtJ:^c. Si£ 
^KiO±(CA 1 2 0 3 <j?£ 1 00 0A) A»£$r*T16tft 
iHJf 2 00. Ta (Jg$5 0A) *^**THMI2 1 
0. NiFeM (ff$7 0A) . Co (fl£§10A) 
fr&£4 2Ji0>7'JHKttl5* Cu (JJ5 3 0A)** 

59SM3. Pt,Mn t (WS300A) *»4>44R3I 
«tt«2. Ta (JIS5 0A) *>«irSRaiB2 2 0*> 

[0 1 04] -ST. OWRlf#WT*Lfcj|fhAlI^t 
W^^lBinHJttarFtt. H2 3fcitf*-J;5«c. Si 
S«KO±tCA 1 2 0 3 (ffS 1 0 0 OA) 3&»^46T* 
f&ft)l2 0 0. Ta <JI£3 0A) *»^>i4TifiJl2 1 
0. Pt,Mn 1)0 ., <J?$300A) *&&*K9ftatt 
»2, Co (JJ3 2 5A) *»4»*SffljaKttJl3. Cu 
(J?$2 6A) frt>%&m&mW§4, Co (J¥§1 
OA) . Ni FeM (W370A) <02JI*>^ft7 
Ta <ff3 5 0A) *»6£4«W2 2 
O^&Sffij&oiOT'&l., 
[0105] W7TOK8»l*?- 1 co 

mmmimm? 1 -w* . K®@ttfl 2 caba 
waiisaawi. 02 3cst#hAixe^^ 

«»^T^6(Cttffl$n*^AW|IUMaB4. 02 
4 fcjj** h 7 7IX f ^T^MWBMR? *>R«fla 

[0 106] 4fc, 02 23&»^>HH<s.*>^r«t o*C. tfhA 

BUiEK3£&ti)12£X o Mn 100 - o UILXli. Pt, P 
d. I r. Rh, Ru, O s COl t><7)'J>"%< 1 1> 1 WX 

4 8 £ m ^ 6 0 K^FXT* Sit ##4 L 



v\ mAM8M^%*>14£Ji6 0JI^%£jg;e.l>fc. 

a«aa^2 7o\:^*2<^ft^^fToTfc. x„m 
mxm'&m.ft wmmximn) 

■CIF4t<*v\ 

[ 0 1 0 7 ] 4fc. *WUtm<0J: 9*?* U>«HUL 4 
8If«SmS 5 8flK^%T*S. 4 8fflt^%*»4fc 
{45 8M z F%IiLhS:iS^I»t. SMSI&K 2 4 5 1008 
l^M^ToTi. X.Mn 100 ..«tSatt?#Ll 
0 S<7)ffi»lf&^ fc SUHf b 1 1 < < & 0 s MttM 
BP*>. -#ffltt358BlteBa^35: 

9 . SJKi^S m ^ 5 8 11?%?!) 0 . JK^SaK 2 7 
OT^*2«oa!^Hr*rt:8MC4 0 0 Oe (3 20 
0 0 A/m ) £U:<02SW#tta#aW6*l*. 
[ 0 1 0 8 ] 4£. # h AS^tw^SSHRBW* 

^ . v^messiBtti 2jpt.Mii 

,oo-.- n D n (fit. Dli. Pd, I r. Rh, Ru. I 

r s os<o5^.<o^^<i:t ia43t{±2aia±<^7c 

m+nS60JE^%. 0 . 2J1^%S n g4 OffiC^T 
ftiit^U^. »Sifcm+n#4 8]rF&*»4 

feJieoK^xftjUifit, jRS!iaii«2 7 0x;o»2 
i offloaa«^fc asHk l^c < < & o . r3$k 

^$^<=3r4<7)Tl?4t<^\ ffij£Jtn#0. 
2 S^ifeStT* I) i . B&m&M 2 co^ B H B ^w«I5 

w«, bp*,. mmir&m#zjzz<tz&) 

ft^K^rSOtff* L<^<. ffljSJtn*»4 0K?- 

[0 109] 4/t. aiftirbm+nfOiOKf^ LV^ggffl 
(±. 4 8H^%Sm+ng5 8JI^%t'J)l». ffij^Jtm 
+ n*<4 8M^%*^4^(i5 8M^%S-Hx4t. % 

^Mis^2 4 5-ccr>micommm^x{>. ptj 
ni 00 -.-nD n ^»ftfa^* t L i oscoaiijtg^tsm 

^. 4^. fflj£Jtm+ncOH^»4LU^BBii, 4 9. 
81R^%Sm+nS5 8fl!(^%, 0.2%^ng40T' 
I) 1 ). 400 Oe (32000 A/m ) ULkV&tm 

[o 1 1 o ] 4fc. ^y^m^y^/uymmmmM 
=f- <nwmmm . bp*> mmsmmm 2 * p t , m n 

ioo- q -jLj (fIL. Lti. Au. Ag. Cr. Ni. N 
e. Ar. Xe. K r (Do t>CD'J?%< 1 1 1 84^*42 
Wl±cr>jcm) tU<:^ ffl^ltJ^q. jti. 4 
8/S?%^q + j ^60/1^%. 0.2^%^j^l 
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0r«SI2<9^5I£fTo-Ct. Pt^Mnno.^jLj 

it j tf 0 . 2 k . 7c#Ltf>*Jnfc: J: & 

#4L<&<. jtflOWL=f-%*mx.ht. -tfffllESj 
Sm^fflMfcWKTLT L4 * L<=5:v\ 

[0111] t-t. «j£Jt£jjc$-q + j co<k9if4 

ifcq+ j *U8M?%*^£J25 8M?%*tt£* 
k . ^8fflS2 4 5*CiOm 1 ^RKHIiff -Jt i> . P 
t,Mn l00 -,-jLj<OltJMfrP*«L 1 OU<0£iijf§^\ 
k£flHfcL£<<£9. ra*8ttWtt**$$r<$:S. 

fi. 4 9.8Jf^%=Sq + j ^5 8M^%. 0.2M^% 
£j £1 OKTOCfcQ, 400 Oe (32000A 
/m) £U:OS«ia*tta»*^4.^6. 
[0 1 1 2] H2 2j&»&9J£*sfirJ:3lc. h-yTSWX 

o&sa&ttJi . z z rami 

A>frxi6iX,Mn 10 ,. l (fflU X(i, Pt. P 
d. Ir.Rh, Ru. O s k h 1 

±c07Cfg) *»$>$rS££fcLfci:SUU SJiJUtmtf. 5 
2Jf?%Sm^6 0ISWe$)&.rk#$F4LV\ « 
Jtm# 5 2^%*)i4^{i 6 QWL=?-%W±*1&i. h 

.Mn, 00 ..(7)teflfs^T6*L i os^aaifs^kjafliMk 

U:<<*>). E5MBttf*tt**33r<2:*. BP*>. - 

4fc. fifcftmCOJ^^LU&HJi. 52.8JT?% 
Smg59. 2Hi i %T'£>>)\ 200 Oe (16000 
A/m) IXb^XmfrttfiS^. BP*>. A'-fTW 

[0 1 1 31 4fc. hvTmzV>rtfr7&mffl85& 

^<r>Kmmm. w*>mvu rxm 6^pt,Mn 

ioo-.-nDn (fit. Dfct Pd, Rh, Ru, I r. O 

s <r> o htyjr* < k i i ffli tzit 2 ma±cr>jtm ) k L 

6 0^%, 0.2J|f%gng4 0Jgf%T'l>S:i 
tf#4 Ll\ 

[0114] fijSJtm+ ntf 5 2JK^%*SI4^6 0 
JS^% SrSi. t k . ^JiSfflJt 2 7 0-CC03S 2 <7»g 
£?T f X i> . P 1 0 M n , 0 D B 0MB&?tf L 1 0 

mommm^i: mm uz < < * 0 . Kamgfttt* 

&&<7)-eif4L<&v\ 4£. fflj£Jtn#0. 2flFf% 



<^WR. BP*>. £^#ttfl»£*£<-fS»lljM£L 
<ftl>w:-*f4L<&<. ffllfilfcn*«4 01S^%S3Mi 
6 k . £fc2H^:frtt«IW«jH-S *rc#4 L < % 
JSC. «jaatm+nO«fci3ff4U»«lltt, 52. 
8/f^%gm + ng5 9.2M?%. 0.2HW*£n£ 
4 0H^T*0. 2 00 Oe ( 1 6000A/m) 
J3Lh»2fi«Jl#lHW. BP*>. A'-f 7X«ffjW»6*l 

[ o 1 1 5 3 4*. h •ym^tyA^^Mafisata* 
? oESMSttB. n^WtoU r^fl 6^pt,Mn 

ioo-q-jLj (fit, Ui. Au. Ag, Cr, Ni, N 
e, Ar, Xe. K r (7) o *><Wj>% < k t Iil4fctt2 

WJLbOjc*) fcLfckfc. ffl£it£*-rq. jii. 5 
2JS^%gq + jS6 0S 1 F%, 0.2JS^%SjSl 
0S^%T'$)l.^k^W4tVV «fiKJtq + j#5 2fl( 
i 1 %*!l^^(i6 0Si 1 %S-*i^.|.k, ^«^S2 7 
0 t Cffm2ffJmmifir>Xh. Pt^nuo^-jLj 
^IIJMffpj^L l 0S^*Ii]^^kSiiHtt^< <& 
•3. R3tlStt!fftt^^$^<^l) 0 HP*.. -*[6]tt3eM 

0 . 2 k . TSBLoaaiDt J: 

WIT LTL4-5 (DX-ft 4 L-<^ri\ 
[0 1 1 6] 4£. fflfi£Jtm+n<Oj:0^4U^EH 
ti. 5 2.8H^%^m+ng5 9.2JS^F%, 0.2H 
^%SnS4OS^%T'$>0. 2 00 (Oe)W±(03c 

[0 1 17] tit. 02 23&»4>BBfe*»*J:3t:, tChA 

IES@mtt* 2 . J; t>' h -y 71A f w W:7I!jl]RK 

ms^^^^^ffii i c: T-afriE^ u rxm 6 x. m 

nioo-i (fflL. X{i. Pt. Pd. Ir, Rh. R 
u. Oscoa^O^^<kt> l«feLh{^c*) frttl 

1 6 <ms&lt$:*tmtf . 5 2 M^f % S m S 5 8 

r^-i.c:k*W4tv\ 

[0118] ffl^itm*>'5 2M^%*?1fT-|)^k . gftffl 
SjSg2 7 0 o Cc7)S|2O^3!n®5:ff^Tt>. B?IE> ^ T 
XS6£fg|£-fl>X a Mn loo ..««SfttS^L10S 
WfflB(*ft^k«H!Mfc Lie < < >3 . RSaittfttt** 
BP*>. -*|pittSSMS^IWt*S«<^ 
^£OTlff4L< : 5rV\ 4fc. «j£Jtm*«5 8fflC*K*]M 

^sk. ^5SiSiaS2 4 s-c^mi^^a^ff-^Tt 

ffSSSIKttl 2 X«Mn, 00 _.O*fefMfrf# 

L 1 0 WnmXBFf^ k SiiJ-fL L lz < < 0 . R^Utt 

^MaJ^2 7 0-C«0S2co,^a^tT^ 

fcn. HSJS'ii® 3 fiwamw rxm e ^mitfj 
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to 1 1 9] it, mssmmm2isxvm^^T 

[0120] *§j£ttm;!)>'5 2S^%5foH-Cfcl. fc£&JI 
aW2 7 0X*)*2tf>J!&WI£fTo-Ct>. AM7X16 
£fitfi£f-|>XmM n 1 0 0-m«WL 1 0f<7) 

«0tt^i:aW!'(kL.*:< < £ 0 . R&ilttlf tt£^$ 
=Sr<3r*. BP*. -*|fiItt3SSyS^«*^S«:<=Sr6 
<OT**L<3:H. ifc. »KJtm**5 6.3®^%S: 

4 T7jf 6 1 «t 4 3cJ^*ttfa^cO^*>'^# < * 0 . & 

til 2 tci S23Mt;frtt»JU 9 ^ffiffilf » a' 

^ txji 6 icepjo-t-s jR«j«a*2 7o , c 

c0^2Of!M«C. HjaBttJi3#7y-KttJI5 

[0121] ^t, E5m8M2t$£WWTXJB6 
C0±iefflf£lt* { 5 2I>T%=s 5 6 . 3M^%^EH 

wmi, ^2^>»Ma&fi : o^fii>K3i^ftii2 

W£$JI:frtticB#* ? AM T**6«)3SSttS£«#J: 0 i> 

*ru Hs^tt«3««fldSrrtittaMi:*-ftcii^$*i. 
7 u -mitm 5 *>»ffc«riwi* A-xfcissftr* c: t 

[0122]^, ^BttJI 2 fcJlWTXS 6 # 
Pt,Mn 100 . 1 .„D„ (fflU Dli, Pd, I r. R 

h, Ru. Osff)o*><7y)?%<ki>in±tz\±2m\:l±. 

cr>7tm) tLtztZ. ®mt£*i-m. n{i. 5 2JS^ 
%Sm + n^58S^%, 0 . 2JS^%g 4 011^ 

[0123] fflj£tfcm + nff5 2MFf%mtCt>h t . 
£*&9ilft2 7 0Xtt>iS2*)J!MSJI*fT-3T t , WE* 
4 77JI 6 P t. M n , 00 . o . „ D n <7)&&}&? 

#l i ommmm^tmnmuz< <&d. e^bs 

tiWtt**S*<*:S. ap^, -#fitt3<J8*S£5&#*: 

? i) fc . ^aas 2 4 5°c<7>3i i og&wi* 

tfmttaSW*»#*jR**<$r»K &M&K2 7 0 



i"i*«^rxji6coafl:*riftifcH-t$iuto. 
[o 1 24 ] ttz, mmtnifio . 2w.^%mx-hh 

Hli 6 fc . -*fatt£$££G&##flST L T L t o 

[o 1 2 5 ] ms5Kmmm2t3£w rxm 

6*\ P t„Mn 100 .,. n D n *'^^ Lfci: 
ffl^JtSr^-tm, 5 2ffifS(!gm+ng5 6.3 

[0126] fflj&Jtm + n#5 2 S^%*8|-Cft6 k . 

mm%&2 7o*ce>m2<Dfmm*n->zi>. mix 

4 7XM 6 ZmfctZ P t . M n 1 00 ... n D n tf>*MM6? 
**L 1 0M«0ffiM^^i:SfliHtttc< <3Sf 0 . 

5 6.3M^%5rSx4t, K»«ttl2CJ:«%iAH 

^ttfis* i k> i>w rxm e\,zx zmm-frtfmmu 

# { *# < ^ 0 . f^wiiSK 2 7 0 °C^IS 2 ^ mmzff 
# ftWWI*^^ TXJ1 6 (cMdS^S i 1 1 ^ 0 , 

2 7 o °c<7)s& 2 commcomz s m&m^n 

3 *<7 U -©ttl 5 H-«)*l6lfc«fl:S#Ufc 
"9. ^2c7)|«!!iac?)^^ s 7U-«fM5W«ft*rtit 
iteBMtl3<0Btfl:*rtJi:*eSS*rtjW«iJt<=Sr4«> 

[ 0 1 2 7 ] tti. eiKifcn*»0 . 2^%5toHT'2feS 

xnf±i<%\,\ 

[0 128]^oT. R®mm2tsXVrt4TAm6 
cTXtfeffijfcJt* 1 5 2If%^m+ n ^ 5 6 . 3JS^%T' 
*0. 0.2S^%^nS40J!I^%-C-$>iX(f. mi«0 
a^a«tCR^Mtt®2^^S^tt?l^*^L. « 

2«js«si*ff-9fctt, %.m.&M2<r>-$.imiim% 

3 <o«ftfri*il j35ft#-tt:fflgs *u 7 'J -aatfll 5 <n 
WtiimxJx-XiizWcth ZbtfX'ZZKtbttt I 

w 

[0129] ttz. Kmmm2nxw^rxme 

t\ Pt g Mn,oo- q -jLj (iLUi Au, Ag s C 
r, Ni s Ne. Ar, Xe, K rCT) o *><n'J?%< t fe 
lS4fcli2«EU:07c*) frt>%zmi&>&&tl,t: 
fc§. ffl^tt*-^-tq. 5 2W^%^ q + j ^ 5 
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[0130] ffl&ltq + j #5 2Wr?%*mVi>l t . 

?mmi&%. 270 2 o^a^ff t t , m&>< 

>f 7X1 6 £fli Jftt* P t , M n , , j L jO&Att? 

5 sEre^a*. i> t , mmm.2 4 5°CCDm l cog* 

MSSrfroTfc. B9aR3S«tt«2*»j£f6Pt,M 
n„,. g . j L j «gH!WL 1 OiB«)«flJ«^kSBI 

[0131] ffl^jt j #o. 2M : F%*sre** 

flWH^WWuSr v Wff* L < * < - j tfi l 0 % 
t at S k , -*HMKHaS^«#**fiT t-C L4 o <r> 
t1f?4L<$:V>. 

[ 0 1 3 2 ] 4fc, 1iriEK3S«tt*2l3 £1^*4 7*1 
6#\ Pt,Mn 10 o-,-jLj*>^l.^kUck#. 
ffij£Jt£*-fq, j*\ 5 2H^%^q + j ^5 6.3 
HFPX, 0 . 2Jf 7%g j g 1 OKTXTft* £ k*U 
0IF4U*. 

[0133] fflfifcltq + j # 5 2ISFPK*»T*$ k . 
^g&j£2 7 0t;oft2cO»*aJI£*ToTi. f!ff£A* 

4 7*JI 6 £81 jfc-f-S. P t , M n , , „. ,. d L j«)IHMft? 
*»L 1 OHO&giH&pvk IIftK:< <&9, K&fiB 

*Sfc<$r*<0T*F4L<$rU. ±fc, ffi^Urbq + j* 5 

5 6.3H^%Srj8!^Sk, KSItttMI2(:J:«$dAA 
*14&#<k •? £>aM 7^«6<cJ:«Saw*ffiRIW)* 

<^r0 . &*8I^2 7 0X^a52fl#,SaS£fi ; 

# StfhSHKW <4 rx* 6 &Bttn8*ii £ k k & 0 . 

m>m&&. 270 °c(o^ 2 co^a^^t; , msm&m 

3#7 UHKttH 5««fti:H-0*rtfc»fll$*lfe 

0 . m 2 o^jiiaoi^c , 7 >j -©ttJi 5 cmttjjfa k 

@^®1t®3^b^r6]k £fi3tfrflClii;Ui<$rStf> 
■CU4b<frv>. 

[0 134] 4£. fflmj#0.2/f?%5fcilT'£>l> 

JRtf-MHcWi* WC8 4 L < < . j * { 1 0 % 
fcjtti S k . -;frfitt£&f£S©##«T IX Li 0 <n 
Xl&tKKw 

[0 1 3 5] U~iX. Ei8«tt«2i3J:lW7**6 



0±faf&j£Jt# 5 2 JS^%^ q + j ^ 5 6 . 3J$7-%X' 
h 0 , 0. 2K^%lS j ^ 1 0«^%-CJWUf s H 1 CO 

^rsmmml - ^ TitmdKmmm 2 ^aj^ k . 
<-fi > £ktc e to.^i commmm%co3m&£m 

Rcr>£Z X 0 raFfC S , ft 2 OftfcWlft £ 7 'J -IStt 
15k a^ilttfl 3 cO»fc£ <t "9 «9ltciaS«« t -f * 
ZblFW&bZl. itz. &2cr>m!mkc?>Mnmm£ 
n% h L*wfcR3H8ttH 2 k AM 7X« 6 cOS#cO$M 
JWrttBWOS* . HtB8rKf S £ k . JSMIE 

ft*i*««Hl:-WtellJ6*iu 7 y -attB 5 «o«-fk* 

[0 137] IP%. *U7*M6*s X,Mn m ., (X 
t\ Pt, Pd. I r, Rh. Ru, Os^3*>^ 
< k t> iaiXkC07C«. fflj£tt£*Tf-m#5 2S^%g 
m^6 0H^%) K^i!:L, R?|®tta2S-, 
X,Mn 110 ., (Xd\ Pt, Pd, Ir, Rh, Ru, 

o s»aw*< k 1 1 aw±w7cs. Hfiicib^^-r 

4 8M^%^mS5 8Jl^%) *^^|>^k-r 
l»C:k*U , 9ff4LV^ 

[o 1 38] furxme^mufn-tmtiK 521%? 

%mm L<{±6 0 11^%^^^. & k . 0 2 2 fcSrf J: 

f^a^2 7o , c^m2coia{!tta$-fi : -5Tt. 

AM 7XJ1 6 *«fR-f* X ffl M n , 00 . a co&ihftTtfL 1 

o mmim^ t mmk. uc < < a o . R%{H4?fi4 

*4»tffiL<4V\ 4/c. R5t«ttB2WHj«** 
-fmA*. 4 8^%*StSL<(45 8JI J F%S:il8^.S 
t. ^raat2 4 5"CcOftlc7).^!!ia^ffoTtS^ 

iatt^2^^fiit-ri,x I1 Mn 100 . o ojs B H B i&?^L i om 

-&<0T»4U<^rV\ 

[0 139] loT. ftl(7)»©Siag2 4 5°C(7)ftl 
Sr^S-li:, *»o||2OSft3!QSjgS*?2 7 0*C<7)ft2c7) 
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tttt* J: 0 < 3r* J: o K. KttftttV 2 otttfifc 
(4 8if7%Sm;g5 8J!I?%) t^rxf6« 
It ( 5 2If%gmS6 011?%) «9KH0)+J&'&#* 

[0140] coj: *mtetuMt**«mR, 

tJU Txm 6 £ Lfc*& J: 0 *> . IS 2 

of^a^fctt i. R&£gttJi 2 <9£&££BH7- t v \m 
7*« 6 *«^;^«*«)ii?>8lifire# 
■WTtBK&Os il^B**tfi«dJb-*-*. *fc. mi 

Sit. *20«*iS«>Rfc:. £&8tt®2<7)3c8lfi;/jtt 

wmm 2 ^3«**tt«ff tzi±wtm t% 

[ 0 1 4 1 1 site, S2«®c, K&atttJmo 
£sw#tt»»£ am rxs 6 nj&mirvmxx 0 1 

[0142] R»KtW2 fc^M T**6(Z>#4 Lv^fl 
cOffl^^i. aV7^16*, Pt.Mn 10 ,..- B D 
n (D*\ Pd, I r. Rh. Ru, Os0) 5 ■t>(7)'Jt'% 

< fc *> 1 mttdi2mM.<7)7tm. wut&xctm . n 

*\ 5 2H?%Sm+nS6 0M ; P%. 0.2H?%g 
n§;4 0!E?%> *»t«*4as E!MBtt*2?K 
Pt„Mn 100 . 1 .»D n ({IU Dl±. Pd. I r. R 
h.Ru. O s coo io<r>'M*c<k i IS. 4fcli2«2l 
±«0t£*. fi«JUfc«:Sjt?-m, nli. 4 8Sf%^m + n 
S58H?%. 0.2» ; F%SnS40«^%) 

[0 14 3] AM 7;Uf6^ffll££^-fm+n#5 2i® 

+*P t.Mn 100 ... B D n <a»JM8W. i osmij 

&*. EP*>. -*i«att3ai«S^8#**$=Sr<=5rS»T 
*F4L<£n. 4£. AMTXJf 6f)fflj££ip-tn# 
0 . 2]^ %*8fT** t . jaRDoaawt: J: *-#|6] 

<&<. n#40K?%£itU6fc. -#fottSa»S£ 

[0 144] 4£. R9fcBttJI2<OffljS*5^m+nj&« 
4 8«^%5fea» L < <i 5 8JI7%£IS;i * b . &«I 
2 4 5'C<7)Sg 1 WMl^ffot t, . R&fiBftJf 2 
*»*-f6Pt.Mn 1 „... 11 D I1 OttJM8^#L10fi 
«0SafiFP^:«fl(HI:U:<<fr»K KttBtttttt** 



OTl?4L<&u. 4*:. 82R&5S1£foffli££^-r 
n#0. 2JS ; f%*g}'CJ>^k. 7C^D<?)^!iDtcj:^— 

4L<&<. n#4 0/ii?%£M*.Sfc, -}j[6]tt3<8l 
SS^&WffiTLT L4 oWTlff4 L<$rv>. 
[0 145] <t-?T. ff5l«58&£2 4 5°C?)Sfll 

*>og&2<«Mj£#2 7 0TOTSS2CO 

mmmz . K&iMJf 2 ^xms^itm^ ± 0 

$r*MW8#£BJJlll/C. 82<73SW9lS£lT->fcftfc s R 
^SttJi 2 <93c&M;frffi©WAM r xm 6 c7)?ejtM^r 
ffiJW «t 0 < *4 i d R^lSttS 2 «0»jeb 
(4 8IS^%Sm + n^5 8JS-?%) fcAMT^l6<?) 
ffl^Jt (5 2^%gm+ng6 0H^%) cOKffltfO* 

[0 146] ioid*ftfrt»!^f»Rlki#*a«? 

fcAM7*«6*R-«j£"CmUt»£J:9i, ^2 

hAM rxB6WX«M*tt«#<0ll*^rt:T**ffl 

te . » 1 WSMffilwiet: , R^IKttfl 2 tf9£SU*;frttflJ 
S2«J5i«t, R5S©tt^2^3c 

[0 148] R3£fi8ttJf 2£aM 7^«60#4Lv>S! 
(?)a*^*>-Wi. A>f T^Be^Pt^njoo.^jLj 

(f§L. Lti. Au, Ag> Cr, Ni. Ne. Ar. 
Xe. Kr (DdibCO^^th 1 84 fe« 2 fflJLhOTC 

SlSifc^^-rq. 5 2^%gq + j^6 0 

0.2«tWfiJS10«tW) 36*6***4 
kL. ^fiffitt«2?>. Pt^njoo-g-jLj (fit, 
Ui. Au, Ag, Cr, Ni, Ne, Ar, Xe. K 

rcr>oh^-tc<bhimttdt2mj±^ym. 

JtS-^tq. j*\ 4 8Hi i %^q + j £5 8!!?%. 

0.2JE^%g j si 0^^%) *^**^k-r*c: 

[0 149] AM7XJf6<9ffij££5jrfq + j *<. 5 2 
E^%*jS^L<ti6 0!S^%^ilix*k. s^ajag 
2 7 0 5 C^2O^5tta*rff^Tt. aM7XS6$-1# 
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jfctsptjMn^-jLj^i&fM&WLi omcom 

<9T$f£L<&u. 4fc, A4 77JI6<7)iifij££*-f j 
0.2JS^%*MT'ftl.t, 7C*L«oaaat;J:4- 

4L<&<. fflj£Jtj#l 01S^%*jBiSfc s 

[0 1 5 0] 4fc. R&KttJf 2?)$§j££7jrfq + j 

>m&&2 4 5'C<7)m\(7)mmZft'?Zi>. Kftflttt 
■ 2*«l£1-*Pt,Mni,o. q . j L j OlSJMSWLl 

ommmt&F^tmmuzK < & o . r&sh4#i4 

<£4*>-Cj?4L<$rU. 4fc. R5$58ttB 2 soffit* 
Scf j # , 0.2 Jgff %*}fiT'$> & fc , 7tS L cojfijat: 

0>Tlff4K2r< . j#l 0JM^%£jSi;iSfc. -#[6] 

[0 15 1] <fc-?T. ^lc0^a?5Jt2 4 5 0 Ccomi 

£36£ $ *>ogl 2 ^ftSia^J 2 7 0 *CCT>m 2 W 

ffioaitt: . mmm 2 <ox«w*tta» 4 0 1 *s 
sssgtt* 2 <os3«»*tt»flL*«A*>f 6 tysmmu 

(48iI : F%gq + j ^58JS^%) k/UTXH6ff) 
mat (5 2JK^%^q + j S6 0If%) c?)IeB<D# 

[0 15 2] ^4?££tt£^fct«it£#*SS*R 

fcAM7*J16£R-*flj£T*l£Lfc%&4 9is mi 

cm&imio 4 x/m 2 cvmsMmz&v oKstai 

&g#ft±.-t&. 4fc, mimsmomtz. R$$&i4 
«2aa8w#tta*Hfc£3-e\ m2<7)mm<nm 

#£Enfln$-£s c t e i 0 . memm 2 *#swrartt 

tW3ttfiWfcfr|fi|fc5*Bfc:Hj£Lfc44, 

5 fc d^fStt^ 3 ^b*(6l$-^§-fr-6 i fc#T'# 

[0153] jg(c »2«o3Maaac. wsssmm 2<r> 
simnimftZ'U rxm 6 <nimm-xmm z. 0 1> 

•j -bhm 5 nmttiHtx A-xtz^itth z fc a«r 

fitfc&S. 

[0154] C104 5&xt'>v\>7SjIigi8^5iS^ 1 



d. Rh, Ru s Ir, Os, Au. Ag, Cr, N 
i. Ne, Ar, Xe. K rCDo *>C0^< fc 1 mt 
fcf±2glXh?)7cSfc Mnt £*tf£A*»6$r* fc*>T 

*ttw»ifc* t°yji>u7Mm®mm? it%z. 

[0155] miii. P t M n£&C97u •/ df y?iSJg 

sat^ttjv^^ 7xmzm^t>tiT\>^F e m 

^coi 5 0'CfcJt!BLTiSt\ L7tA J -5T. ggf^WiS 
[ 0 1 5 6 ] Kfc*fc. R3tBttt«2*_hie<0«fl-C» 

2 4^»s*tta[»*«is-fr6 z t * { 
z t tfx* # ^ . 4 . *jMWvc>f rxm 6 . R3smi± 

Jf2^4 ] Ti>PtMn £±(07 u -y * V^^mt 3 8 0 
•CTfcO. I rMn^c02 3 0rtJt^tTt«<. 
iO»4L^. 

[ o 1 5 7 ] c: cos. o zxvyjtjuymmmmm? 1 

Pt, Pd, Rh, Ru, Ir, Os, Au, Ag. C 
r s Ni, Ne, Ar s Xe, K rcOo *><0^< t 
ia4fc(i2SlXh^7C^t. MnfcSr^tf^Srffl 

3 »atf ttrisi * as t . 2 ^ v - 

a»*-¥-£*ifc5Sr<. 7'j-mtt@5o)a-(b*(6i&iii 
msm 3 con-ft^fS] ssi-t 1 Uftizmt izt 
mm:izmKxt-y^>\s7WMmmm?im 

[o 1 58] 4fc, z<7)x\?>rt/),7mBmffim?<7> 
Ksamt . » 1 ^fli*f* a 1 cr>±.[zmm.m 7.7* 

^•TI.*ft-CfcScOTMS:Bltt®7. 7*mm.Ltz<r> 

h.tg&i&hzkti;<®zVM7xme, eim&t 
&zktf?z. imiurxme. ewjB&zti&mB 

#=5r fc'. ^ U ; fc fcrseBT S ^S5^*i t 
*v^fiHifcKS*ffifc t- 6 1 fc I). 4fc. fff£A- 

^$^I.Bp5:^"J--y^-ri.it:^* {: 5rV^fcrt. 

izw&.-fhzktfz-$h. 

[0159] 7 y-«tt«5 ktt»ttJi7<?)IHif 
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LT A> 7 LT 7 U -E8&J1 5 

v\ 

[0 160] 5 lt±lBcoxh°yv\';U 

rsfsisjs^^ i vffit htixKtmmss^ » f t 
[oi6i] *»bb<^» i (omHgmoxvywm 
mtixi>£^\ 

[0162] &±m&m£it*7F't Xil-XMt. # 

bhhhmn 1 m&mm 3 1 ? y -mm 5 1 
X'&t&fcmwrvAvy&if&mzx &t>(7)X"hhc 

mflLtfXZZmKithltblX. ColWKT'l 

s . c <7>tz#>. mssmm sic oimmmTMfc 1 

CO 2 &m*?*t X -5 t»V * C o J| 3 a -CJBfifct Sit 

#ij*lv\ 7>j-attt«5*cojauf^)tm"r 
B&tt:^m&mm3 tmmiz. y>j-m 
m5mmmw§4Mcommi<r>2&m&x'* 
t-t. 0 IZB^C o 1 5 ax°mi$.tzzt mt U\ 
[0163] m2<nmmm 12714, *mco%2 

^UrStBrffiST'ifcy, 08(4. 07(c^L£xtryK 

£<ofifii£^ LfcRHHTib & . <r cox ey^k/Sfc 
HXITIdii >T i> . 0 1 fc5jrfx e y; n'^tTOBI 

±3t* 7>f ^ h y y zizm-tbtix . 

[0164] 07£ iVH8<c*i-^ zywrmwm 

mmm^ii. mmm. mmmm. im&mw§. 
my y o»*§*ifc , v vbi?>* * f 

M&jM,yyn,x vy^vrwmmm^co-mx'h 

1 £ w^^WSKSBPF J: BttC . WMSi. 

7***fc J: *) . 7 U HB^WBMfcS-m^fflSSSttS 



[0 165] H7i3j:VH8Ht>V^T> fiH!K{i*K£ 
^LT^S. £?>S«K0)±£{4. Al 2 0 3=5:2: Oijig 
*iT«&« 2 0 0, T^-;P Fl 1 6 3 . TSS^f-v >y T 
M 1 6 4 . £9»8ttXi 1 1 Kfc , fjfSR^ 

BtttV 1 1 *>±fcfi, 1 <9l]£5BttJI 1 2 

im&*f£\mi 3tfBf&,zti, mmm&*>mf9i3(7) 

±fcli, »2<0@gatt*14*«»jfc$*lTV^. Bute 

m2«@s?att)i 1 4 cr>±.ut. *mmwi 1 sagg 
jasn. wizm&m&m%m 1 5<o±t<s. 7»j-« 

ttll6* J ffM§nTV^|> 0 
[0 166] 4fc. «HE7'J-att«160±fctt, «C 
SBettll9. 1 9#b7'y?liTwtffl3-r6iaRf£i3 
ItTRftfeilTV^. «rC«att«19, 19C0±IC 
{±. AW TXm 1 3 0. 1 3 0*«Sft4>il. BUEaM r 
Xjf 1 3 0 , 1 3 0i0±^li, 13 1, 13 1** 

[0167] CCOXtf w^ysiifflKsa^tctj^-c 

^t|a]«(C, R^ttSl Hi. Pt. Pd, I r, R 
h. Ru, Ir, Os, Au. Ag, Cr, Ni, N 
e. Ar, Xe, K r <Do b h 1 Mtt:li2 

mikOjimt , Mni Sr#tf^*^=5:4 tcOT'ft 

mmmmnzx*)mimm.mi2. %2co 

[0168] m?M 1 1 2fc £ W%20m 

3a»tt«14<i. Witf, Col, NiFeM. Co 
N i Fe^l C o N i C o Fe^Mi'TM 
SfiTV^. fll 1 OG9£tt1£JI 1 2t^2W@S 

1 4 fc^iac^-ttl-S^BKtt+IBWI 1 3(i. R 
u. Rh. I r. Cr. Re. C uCOo^ 18^-i.^fi 

[0169] ki*T. 07^-fisi^asiattJii 

2&Ifl(t2<0fflsaattfl|14t:*S<l-CV^ft^Epii % f 
TfcO. *E««*->^K0*#3tt, (M 

s ) bm ( t ) t **>{t3tfitcate$*i6 . 

[0 170] H7iiJ;l/ia8^-fmic0Sl^tt«l 
2 i:»2WH£»ttS 1 4 tJiH imX'B&Zti. L 
*>i>. *2«fflsaattJHl4iO»5tP 1 *f. HIOH 
5SS14B1 2<0«tfftP 1 J:Ofc**<»lSS*iT^4 

fciwc . 9 2 ^iKKtt® 1 4 cT)^*^ 1 vmumwM 
1 24;^, ^l^i : e-^y^* ^ ^#<^^Tv^s„ t 

« 1 <^11€JS14« 1 2t>£tfm2<r>®$itimf§ 1 4 

#h$t*hwi;e-> y ^ c t #a* lv\ 

A^t. »l<0fflS»e«l 2«lfifftP 1 A<»2i7)H 
«»ttJ114<Ol!iftP I iOJ?<®«S*iTV^tJ: 

[0171]^l«Iffi|12ll 07fcJ;t^ll8 
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*ftiTmt&wi2<?)®%.®.mi 4cowmz. mm 
mimmm.mi2c?>mitijftk%.¥'<7 (7xy# 

[o 1 72] ssi<7)[ii£$8ttjf 1 sMtiSi 1 

£}f LTflM^it. 8£§4>7^-^ (MI) ^ 

t fc J; o . finals i ftssatea 1 2 a &&myg 1 1 
kojHBcca»ttaa» (38*w:&tta») tm&. 
u mm. h 7 fc «t ma s k^-t x 5 mieniw 

ess 1 <?ffl%smm 1 2<o«ft*». a*Y*mfcH^$ 
tihi. ^Naett+isuii3*^LT»ifi-rs*2w@s 

ttttff 1 4 tfWflSti, 91 1 OBI£BttAI 1 2 OfiWfcfc R 
3 Mf*W ( 7 x y «■) THJgSiU . 

{ 0 1 7 3 ] ;*>j: 3txey^^«iia»at?fc 

»1 2<oaMkk»2^fflg»tt«l 40«ft*3ejgtT 

m-'ftWzu.*? z t *«rnT* i. . ; o t- y > n' 

;^MW»BRTTtt. R&ffiMxfl Ilk LT. /n 
•y^/fflg***^ U^HlcoH^KttSl 2kc0 

ith±Mic?>it&zm-t& z kx\ me.* 1 <r>®Mm& 
m 1 2 2 ossiaei 1 4 <oafls««£*iWic t 

££L-Cfto.Ik 

[0174] KLhtf) i -3 CO ± 0 e^AWIg 

jwksi*™*. m 1 mmmm 1 2 k3S2 awm 

tiff 1 4 k<0RJ?it«-aDE=5rKHp«it:iRtt« £ k izX -> 

T. (Hex) JBltfDHS 

Stiff 1 2 fc|l2?>Q£BtttJI 1 4<0®-ft£. JSWfcfc 
«JgLAiRTff«JII (7x'J«B) K&odktfT'i*, 
Jiiif&AMR (ftfiBCfc*) &#4ik*n»m 

[0 17 5] H7^J:VH8lc*f i-5fc:. ^2i0gl£ 

nisi 1 4 «o±tctt , cu^ f« s titzmtsmm, 

a. 7 y -asttH 1 6 aWttRSiiT ^* . mzy y -a 
tt«i6tt, 07fcj;^ia8^-r«t9tc. imx-m®. 

flfctiMH 7*>»iCoHrC»lS§*i.TH4. t 
9— #OJll 8ii. NiFe^, CoFe^i, & 
4WiCoNi Fe-&$£k*TJBfiRSft.TU6. 
#&tt«Cl 1 5 fc«*-40«CC oUcOB 1 7 

c u c i OMfiSftfctMS&ttttOTl l 5 
k^SBir^Jl7cS^«oietS:^|56±-e^. 4fc. am 
r (fitaatft*) **s<rs**»4»T'*6. mam 

tiffl9. 19f2. Ni Fe££&k'T«$*U>;:k 
[0 1 76] AMT^il 30. 13 0(i. 1515 

R^mvtmi ikmmiz. pt. Pd. 1 r. Rh. r 



u. Os, Au, Ag, Cr, Ni> Ne, Ar, X 

k, Mnk££tr&&^<o&l>i<7)kSiil>. talE^M 

rxm 1 3 o<oam r^aai^*»*»tT . I5IB7 y 
-lattii 6<o«ftii, mfnx 1 *mcBMbs*uti«ii 

k&oT^S. 4*:. mW§i 3 l . 13 111 Au, 
[0177] 07fcJ:iX|l8^fe{tS7.b'y^'/l-7'a» 

jBasd^F-ctt. msawi 131. 1 3 1 *^7 y- 
mtt* 1 6 , 1 5 . Rtsm 2 nmjmws 

1 4 tc-fe y xmffi*^ x htiz . ie^«**^n 7 fc x 

XM8 KZifit mmYJfftlzmfttfS-l t»tlh k . 7 y - 
8ffiJil6waEftti. H«Xl*|fti36»^,Y*|6ifc3a» 
U icok#<^Hiltt»«Si 5k7y-Ktt«l 6k 

to^ffl. av^ntt^ms 1 5 k»2 coffljesMti 1 4 

k «o*srcx try ttfiff LfcSWtt^pcojBBSL^i h Z 
[0 178] ki*T15E-b>^«8Bi. *Rffc«. S 

1 oHsastts 1 2 k im&wsm 1 3 co^is^k't t> 
a&h.* . Huiam 1 coEi^iatta 1 2 «am r tgam^- 

•tf-f. IJiES 1 «DH50KttB 1 2Ji. AMRtR^-^ 
^2^@^tt)il 4 $-®jE^|6lt;®^1-&fv:J60, 

mmi3lz$ih.&Zkl±. i/*>hnx (H?jSox) iz 
zcnis^yy nxmimmz^-* < , st2<o 

^rtgk^^-cv^. 

[0179] i co0tj^xtrw^7^»nia^^i, 

01 zvyjwTwmmatx+kttiKmiswm 
WimzxTowm-thzkifx-th. bp*>, *hbbox 

iz, Kmi&m 1 k m 1 wmfcm&m 1 2 . ^«tt* 
r<m 1 3 . ^2coii£istt)i 1 4 . ^KttSTO 1 5 . 

7 y -KttJl 1 6 S:I0<J^1 LTm 1 ^ISMMl 
£co*>. miemii0««f*;lch7 y7itiTw^[aikil3< 

awrcj&wiu srieR^attta 1 1 n3aw*tt«# 
zmiZ-tx . «riE^ 1 coss^ttji 1 2*>afc£ffl£ 

[ 0 1 8 0 ] JRK: . llfSSi l ft»B*o±fc: . 'J 7 

wc«s-f*iaiH*BiiJtTicaaMi9, i9*»* 
l . giv^r . Mte«68tta i9.i9 <7>±izju rxm 

1 3 0. 1 3 0£J$£U Ht. B?ie^T7.113 
0. 1 3 0O±lC^m/ll 3 K 13 1^}BEgL. 07 
titlS®8 iz^i-x t y^7^SBBMS«^ k m t«2 
*<iO*2^>aJl«C3&«»i5 > fl4. 

[0181] ClOJ; 9<cfC#A,^®2c7)a^cM 
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U h 5 7 7 ST warfltefriERSHBttJB 1 1 

sB^iiircsM&a u he? y -ffitti i 6 k mriem 
i osjtotti 1 2 i i^R 2 cvmimm i 4 oss-ft 

0 t , a 7 «t yf0 8 tjjrr* tr w^^awRsa»» 

[0182] -r?>J: o^xeyA^ysif^jas^^fc 
& wt t) . summ 1 1 * jimm rxi 1 3 0 a>\ 

Pt, Pd, Rh. Ru. I r. Os. Au. Ag, C 
r, Ni, Ne, Ar, Xe, Y^r<r>oh<r>^<bi> 

1 «4fctt2ffl3Lfctf)jaRfc Mnt **tt££*>4>$r* 

4. st**:. ^5SJStt*i 1 ^-hie^^#T«-ri» 

1 1 1 *X 8W*tt«#* JI^S 4 i b **T*# 
4fc*>. ftloffl&BttJIl 2*$J:t«B2oil5eatt« 

c 0 1 8 3 ] it, JJB<o^ew^p^»Ksa«*^ 

11 3 0fc. Pt. Pd, Rh, Ru. Ir, Os, A 
u. Ag, Cr. Ni, Ne . Ar. Xe, Kr<7)o*> 

< t h 1 a * tzn 2 mv±cr>jm t m n t £ 
®x&i<7)ffim&mi2<7)m&ift£®%i. 2m 

mMWX'y 'J-ffittl 1 6 WBC&WSISriES 1 *>B 
598141 1 2 J3 ilflB2 DfilgKfiJI 1 4 (VGMtKfo b 

£MtiiTMzffitz<?>x\ micomfcw&mi 2<rm 

QtimzMSMttL &Zb%<. 71) -«ttl 1 6 o 
GB-ft* fSlSrm 1 DBffigatttfll 2 <fcl>'f?2 <Dll5g681x 

a 1 4 ^>aMk*rtF t j&ti umzffii 4 z t , 

#T#4. 

[0 1 84] 4£. d^t^^7*SjflUS«*1 i <0 

gst^aii. m 1 w»a*o±t^jsttB 19, 1 9 * 
^j£U frie^aiia 19,1 9o±jzfU rxm 1 3 
0,130 mm &WkX'hh<r)x\ mmm 1 9 , 

113 0, 130 i £ . ffl^^ T7 

113 0. l SOAM^fi^flil^ ;i-y$yy;/^ 
Ii7;•^y 9\,zi. 0 ? U--^ 7tl<mtfKc^tzisb. H 

S^*ffi8*^)l84titt6aaiHKr4r. 7U-->- 
Z b tiBHti^W^*^ t*v^«ife«Jt*a 

a*. 1*15^7x1130. 1 



3 0 zm&t&ituzvi&u rxm 130, 13 otm 
i?jit4 4. 

[0185] [£3aHi&BJB] 09fi, *fKW>^3 
^t^BfffillT'^O, H10{±. H9{c^t^xt°> 

7mBm&$m=ftz& \^xt>. ±.tl<nx t y ) 

[ 0 1 8 6 ] z^mnxvys^ymmmmm 

xmicnyv -mm fc ft 2 o 7 y -Btttl w 2 it* 

[0 187] B9fcJ;lA'iai Otr^v^T, ff^K(i, S 

Ife^Ttftl 2 0 0, T*5^- * Hll 6 3, Wf> -y 
711 64. R5$©1415 lMg«S*i s HulSK 
^fi^ttii 5 1 *>±fcii , » 1 WilSlS'liB 5 2 , 

5 3 , ft 2 com&mm 5 a . 5 
5. »2»7';HWt«5 6> ^«£tt+ia«5 9. mi 
<7) 7 y -jgffiji 6 0 # iGtcflMi § ixT ^ h . mmm 1 ^ 

7 y -KttJl 6 0 0±fctt, 12 1 0 ic^-T J; 5 fc. RK 
ttl61, 6 lA^7«y^<gTw{:fflS-r&BII«S-Pft 

ra»t4i*LTv^4. frtsi:aix@6 1 . 6 i<o±te«, 

>nMTX16 2. 6 2*<Rltfcft, Buf^^TXl6 
2, 62(50±tCfi. ^m«63. 6 3*«»(ftSflTV^ 

4. 

[0188] ^mm%2><^mmm<r>x \cv>^vym. 
mmmmTiztiuxi*. mtK&Mms 114. ±ib 

(7)7 KwtoTMWBWFfc HSHCP t . P d . R 

h, Ru, Ir, Os. Au, Ag, Cr. Ni. N 
e. Ar. Xe. K r b h 1 84?t<42 

•9. B«*«fe»I(ciOSBl«@je«ffii5 2. 3I20 

mmm 5 4 **ii-p*i-£o*iflncaMt-r & t^-c 
[0189] micmimims 2Rvt&2cofflm!& 

15 4(4. Col, N iFe^, CoFeM, J>4 
UUCoNiFe^, CoNi ft 
tV^S. 4Jt. ^ii+H15 3<4. Ru. Rh. I 
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r. Cr, Re. C u *> 1 8fc4V>tt2«GLh*>£ 

&?m$&iix m Z k t)Wt U\ 

io 1 90] mi«a<attJi5 2ti. ssssatias 1 

k lz J: 9 . WISH 1 ol9£8tt« 5 2k K9«gt£l 5 l 

u wiitf. 09feiixHi ofc*^-j:eic. mem i 

<9H£«t!W2 2<0ttfb&«. 0*Y#fi£II]56$fll>. 
mifElfl 1 5 20>»fc*«. HK?Y*rtitH3e 

jasiiJi 5 4 , as i ^H^iKtta 5 2 k 

Rfff«i (7xU«K) THSeSfiS. 

[0i9i] ;^)7i u*ow)3aat*«ofc«>tu:. 

TTOfWWWTOi. R3$581iB5 1 k LT. 7n-y 

* >^ai&w*< . u>i3s i cossatttv 5 2 k 
&±MZ<7)£££<£m-tz> a t x\ mm i *>Hjsate* 

5 2 £tf US 2 OQ£KttB 5 4 ^KflMfriRMtC i>£ 
mix So; k *«T# 6 . S fc. frlB^)ltt#«« 5 5 
(4. Cu&k'T«$ft6^k*W£U\ 

[0192] «ffiasi*>7y-«ttB5 6tt, n 

C . 5 5 CSrt-tHfcC o Ji 5 7 

ilTV>*. ^N8tig1M5 5(Cfgt&§JKCoffii5 7£ 
BftL-tKDii. JUllCAMR 

o . * 2 ic^9ti 5 5 fc mxii m±i-htitbx 

[0 1 93] Hiif5Co)$5 7<0±(Z<4, NiFe^ii 

o*«»js$<it^s. imEJitio7y-«tti6oii, 

Col, NiFe^. CoFe^ £>!>VM4CoN 

iFe^, CoNi£A$rifT»Jft5;h.TV>* 4 

[0 194] SS2<37y-HSttJB5 6kS*l*>7 

y -sattJi 6 o k wiac^i^rs^Mws «f>BH 5 9 (4. 

Ru, Rh. I r . Cr. Re, C uc?)3 ^> 1 ft£>l>V"> 
\t2UW±<V-&&X°Bf8.ZtiX^Z>Zbtf&& U^. 
[0195] mif Efi 2 <07 y 5 6 Offlt k $ 1 

<07UH»ttl6 0<oaMfcktt. f!K*2*>7'JHBtt 
1 5 6 k « 1 <97 'J -BHMi 6 0 k <3lBfc:J|£-$-* 
gr&SIMRKKYffiSftffl) tcfc-yt. 09fc«ktfll 

l OK^-Tiatc. Sv>«cKWtt!B ( 7i y«») 

[ o 1 9 6 ] @9 i o^-rxty^'^yss 

MfvS7T-(4. Witf. »2<07U-«6ttB5 6»i! 
JftFjli, fJlW7y-SBEttl6 0O|gy?tF,J:')t 
/JvsKJBfcSfi-O**. -fLT. !5IE»207i;-8Ht 
JI56?)Ms • tF 2 <4. mi<07y-&ttJ16 0OM 



s • tF,J:t)t>'hS<t£jg3*rt*>D, 
2 X 1 -ft fii t %M1iHz) U TxMfttf$-z_ t> 
tilt. Ms • tF l C7)^^^Hl<O7y-{S1tS6 0 
« ! . luld^W 7*BJfO»»*»rc . 1 

KWrmeatt s>*u fnem 1 07 y -Btsi 6 

0fcO53fttt*a# (RKKYfflSf^ffl) (Cj^T. M 
s • tF 2 <0/hSV«2O7yHS»l5 6<0B«l:»i. 
E$5Xi#fofc:att.4>*U. 
[0197] WfiY-KftfrmmRtflkXLX < h 

t . mriem 2(7)7 y -^tt® 5 6 k^ 1 07 y -w&M 
6 0 <5ojKfl:«, 7 x y Hirf^ha®-^ 

2 c7) 7 y -ssttB 5 6 vfsamttc t x m 2 n®jm&m 
5 4 ^BffigOfl: ( mi y*i6j k R*f*[Sjtca-fb$ 

[0 198]«f8SREBtttl6 1. 6 1(4. fflitf. Ni 

77S6 2. 6 2(4. mimmm5 1 trnmt,^ p 

t. Pd. Rh. Ru. Ir. Os. Au. Ag. C 
r. Ni. Ne. Ar. Xe. K 3 *>c?)^< k t 
ia^^(4 2ffiJiLtC07C«k. Mnk**tf^*»^* 
l.tOkSfL5. 4fc, ^1J16 2. 63(4. Au. 
W, Cr. TaJjriftiomS^ikAWiU^ 
[0199] iowo^irw^TmBlBttaFFt. 

0 1 izyjkt xv>'W7mmmm?b mmmcom: 

WtmizJ; *)W£?& ZbWX'Z h. BU*>. 

(C. S^ffittl 5 1 . m 1 tfOSSiattH 5 2 . ^KBEtt* 
BUi 5 3 , m 2 C9H£58;tr/i 5 4 . «i%fl 5 5 . 
*207yHBtt«5 6. ^N9»4<nra5 9. «1<07 

y -jsiii 6 o zm<mm txm 1 m^mi^ 

B«l2fvl^*lWch7 7 7iiTw^[6jkil3^r 

&&is*tx. mm i cr>®im&m s 2 <©«ft*H^t 
[0200] ate. fftefi 1 ^«/f*^±(c y 7 h 

7ffll/^7.h^ffiffl-rS73i£^k"tJ:0. h7-y7ifiT 
wCffll-f SHH£!HltTtt»tt«6 1.61 ^ffM 
L, g|OT . ffiHQ0OKttJ| 6 1.61 0)±£JU TXM 
62. 6 2£7&£U Ht, ffl£^M 77.1 6 2 . 6 2 
0±te**«6 3, 6 3«L, H9l3J:^iai Ot 

[0201] z<r)&o\zLx%bitfzfii2<rmmmzft 

L. h7-v7il@Tw^(6UCBf|i£K5SlS1iS5 lW^mM 

■ftmmx i )t^$v^2«K^^Mntoo. tv2o 
ayaaaft-casjoa u . midm 1 <r> 7 y -attti 6 0 tc 
mm 1 oii^jsixii 5 2 a tv% 2 crmtzmm 5 a 
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t at xm 9 a xim i o iz^i-x e wa^BW 
[0202]3c7)j:^ ^ty^^a«g»»«3R^fc: 

t. Pd, Rh, Ru, Ir s Os> Au, Ag, C 
r s Ni, Ne, Ar. Xe, K rCOo b 1 

1 St fcli 2«B_b97G*i: Mni 

[0203] ttz, 4 x?mw.fo<7fflm%.*? 
mtt%ti&*yxmmz x h Va.-mazx <om?tf 

trmmffmrc. wjsmLtzx&immiiGmx (£ 
i z±u<7y&&X'Bjfc?z> z t x\ -fxi * yrm&tf 

b&V$ htzib. SS 1 oHSaBtt* 5 

[ 0 2 0 4 ] ±ie<?)^ e woursBWWK^*^ 
nwmumz&^xii. sasBttra 5 i fcitAvsw rx 

Jf62tC. Pt, Pd, Rh. Ru, I r, Os, A 
u, Ag> Cr, Ni. Ne, Ar, Xe N Kr?)o*> 

< k h i a* fcu 2 m&±.<r)7tmt u n t s-^t? 

aT« 1 <7)ll5geti® 5 2 tfflMbfrft * as u 2 Jgg 

^jtaa-c*^ i (07 v -mam 6 o<mitnm mm 
1 5 2&tv&2 <nmmmm 5 a <owit 

Hfttmm-fzijfoizffii h <7)X\ m 1 nwm&m 5 
2<mit*wzmmM* t §-ihzb%< . 312^7 1>- 

attt«5 6J3J:t^ltlO7'J-»*yi6 0«0atfl:*|6jS: 

« 1 comsmm 5 2axif%2 nmmm 5 a com 
mfot#mi-&Mz®i2>zktfX'Z, m&&iz& 
tttzx t°>rtj\s7m&mm£?zm z t vx-z h . 

[0 2 0 5] $tz. Zffyxt'ys-srisy'mmmmmTco 

m&umi. w, 1 <7mmfr<n±.i<zi&!m.m 6 1 . 6 1 1 

L , l!rlS$!cK14a 6 1,61 *>±JCK4 TX« 6 

2, 6 2mm h-mx'hh<r>x\ wm>me 1 . 6 

l£»j£U:». J*ffi£tt*£fc$r<1l5IE/<>f7.*«6 
2.62 tWBtttZ. b , BufE-'W 7*1 6 2 , 
6 2A^§n^^ffi$:'f ^-y S >/^A7 ?tc 

^^s^ mcom&vmeymiiz x h^mmm. 
wm&tzm-b m&w% t\ ? u y?th z t iz 
sat h t*v ^wx^mram t+hzttf 

X'Zl. ttz. mWTX!§6 2. 6 2&&m-hm 



[0206] [-feyx«aa8#Offffl] 07H1 

i oiz^tm2 commBB&xv&scrmtmBcoffim 
7 a x xm s tc^-rx t w saiiawtsR^ xu . 

^tt^SS 1 50TiJ^2c7)li^lltt« 1 4tf»jfi 
2aWB2«H50aMtBl4<od^. IS^^-^yh^ 

[0207] H7lw7jrtJ:3fc:. friBH2^gISiattji 
1 4 ^K^^-p< y h i±, m 1 ct)ISs£H14 ® l 2 cOJSm 

=e-*yhizitKx±$<, mim2<7>w%mmiA 

ft) tiiiv^T^*. zcr>tznbmmicr>m^.m\tm 12 
<m%*-x yht%2 ffMsm&m 1 a nm^-x 

fttSM*ft <H^£^ft) ttftV->T^I>o 
[0208] M^coJ; o fc. ^Ktt^Sa 1 5 (i;. S2 
coil^lSttl 1 4SV'^ 1 ^HfeSttJl 1 2 co±ffl(c^ 
**ii-C^4. i^feft. ±^MIE^mtt#mS 1 5£ 
<W^:LTaifi4-fe>xTO[i 1 2^J:-)T^iS$iil> 

•fe^«a«ini, mmmmmm 1 5 j: 0 1 tabic 

fcv^T, 0*^rfttcft<J;dtc, B?ie-feyx«gi[i l 
2<nm-fifa*UmirdfX\\ zwXolz-tfxtf. m 

1 ^la^atti 1 2 1 9 2 ^sgsttM 1 4 fc co^js 

§vt y h co^-ft b . tffiB-fe ^x«?lsa[#co*-ft t # 

[0 2 09] 07^t"J;a(C. BiTlE-feyxmai 1 2 
{±. EBtXi^rfttciSSfts. **^co-afJtcJ:0, * 
v**Si* 8Ef C lc J: -5 T ffM $ iU> -b y xS^H^i 

{±, mmtzttixtimm&ztii. f->T, 

1 5 J 9 tTffiiOltcti, H^*ft ( 0*Y^ft 

tmtufa) co-tyxmm&fttfmazti&zbiz* 
h **»-r s*fttff ffl u m i ^s^sttJi 1 2 

2<0@JgKffi|l 4ia{Cffffl-f4XJMS^a# (RKK 

Yfflsfpffl ) * J ifii$ix. flriasi i oH^ait® 1 2 o 
Kfl: 1 9 2 mjm&m 1 4 ^K^Rmf i 0 
mmz^^i z b mmaz%& . 

[0210] #(c, -tyxm^imA^rt, ^3 0 
( o e ) gjgw-fe y^«8B8ff L , i tzM^WM 

mio'cmm±m^>zb^hx^h. xtc. isn 

«*<?)EM6ft«, 1 0 000 rpmgJgST'2<4'9, 

iiO[aMeK(0±#tc«k 0 . gfrtMi mm® 1 0 0 
•ciT±#-f£. c^tf). Witf. -feyxma^i 0 
mA^Lfc%&, xty'^rmmmsmmTcom^ 
mt. moo-cw££X'±fri. wiz-tyxnffl&R 

t300 (Oe) b±*<%%>. 
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[02ii] ze>* oKc. *fiMcwv«aawrrc. l 

±#&*yxm&Wi£^£S>oTli, SSI 
wE^&ttJl 1 2 y h k If* 2 <9H53Kti! 

1 4 k £J£ L^*>*T*«)4 £ k #T'£ 

it.m mzmm 1 2 o&ttkss 2 offigattt* 

140®ftk^KTO#<S#m^<£l>. *V> 

Bmammisssmxtm 1 1 k L-cffiffl-r4#g#& 

[0 2 12] £8, E7te*-*1Bl<9H}aaHt*l 20) 

wb%2 <rmswm 1 4 wbbr*- * y 

hb?Bl$,2ti&i$fm%*-*>hfiK W&Ufo 

*x 1 *rtifc mtmzm 1 . -t y^aasiwasiiic 

[0213] 09fttfH lOtt. 7 y-ftttl^NStt 
*IH1 *rt Lxmi <r>7 y -mm bw>2<r>y y -»tt 

**w>*i»wrc* a m 9 iz^-tx h-y^tuym 
mmm%m?<7)£ 0 iz , im&mmm 5 5 «t 0 trait 
s? 1 wHsaaffiJi 5 2 mm 2 «o@jggttt» 5 4 
Zixtzis&izb^xii. mi iztptAvy^pymmm 
m^m^com^b mm^yxmwf^mmmm 

[0214] ULh^ct 3 K. Jdfc04HOt*>»!Bte J*i 

SHStftOTyfi k , S?l ^EffigaHMfeWSl*-* y h k 
SI 2 ^@£i8ffiI<7)Bm^-;< y h i £ L&bitl CI k 
£ J; o TS^S £ k 4-&f£Sm*-* y hWUft 

bi-^^zbizx'o, mi^miff)mm.\tmbm 
2 mgmmiizmi-ii&msmR < r k k y« 

Sftffl) £ttgS-tt, 1^ l ^II^SSWOfifrfLkSI 
2<^)HSSWtfli^«fl:^R¥tf«!B (7i'J«|) m 

wtcsjg uzwz&-?z b m&x-$> h . 

[ 0 2 1 5 ] 8 fc, *HSfe^^S-C«. J: OSRWScJgtt 

ft^mmmtmmixto*). ituzx-yx. mm 
ww. mmzit«.T*ffiiz±_% lt t , fries? icon 

J0KttJiO88fl:l: $ 2 OH5©8^<Z)«fc^R ^I8B 
(7x'J«|) SiftMKfSik*^**. 
[0 2 16]**:. SKI***fcfc*tJG-rSfcttfc'fe>' 
*«ci[:l£*# < LTS£tiJ7j*:*§ < L i d kl" & 
k, **ifcl£oTH:y*«aH8JH*$<*S#. 

sate® k si 2t)wmBwa<?m:a< xmn^mftz 
<7)igMzx 9 , si 1 wwm&mbm 2 om&mm<r> 



[ 0 2 1 7 ] z<n*yxwfo-Kfa<7)mm±. k%. 

xtmrnxz. mm. Km.mbmMm.rn (sii 
mzmm) t^mx^m^m ammum 

^fi«iSIT*v^*rai5*v^ St. Hitc^-n?i(7) 
^SfttfWBSO J: d t,z . BKSBttatf^JiTJgaSiiT v » 

* y y t y^*^rs«Ka»aHf^o^-c* -» t 

* y*®fc&#o7j 16] k . nuaKttJf w&ftTj rsjk ^~ 

Sc^-t*-^, i biz i •) , mESSISttl^S'fb^imtcfc 

nbmmx-hi. 
[0218] mwmmimm 1 1 it. *5mb^»4 

nmm&Bvx e y ^ ^:/MR«St*?- * iE^Ji* k 

i^xeyAWMUJia^*^ ttj^T i>, unc^ 
t^tyy^yMa^m^k K«(c. a- Yt < x 
?iSIfcR»t*b*irt:i*-t3tx?'f ^ h y- »j y^fflUS 
a5=5rk*tlS{t^>^T. A-H-r>f x?^k'c7)ien?a#& 
ttffi-f*fc<0T&*. =5rfc, A-FT^^^^rk'cT)^ 

[ 0 2 1 9 ] * z<7)m^\z-y^ymmmm%m 
fivy'AM rxfrRizi. *) . 7 >)-wm<r>mitnm 
\>v>x-h*. zeyxvy^wwmm&n^it. MM. 
xmiw7v -mm t m 2 coy y -aasi 0 2 *ic# 

[ 0 2 2 0 ] 0 1 1 tfcv^T. 4?#K{4, S«^^LT 

wm<n%^ b fmz . a 1 2 o 3 & koifeetTifii 2 0 

0, T»^-^K*l 6 3, T«Mf*«yTll 64, R 
H0EttV5 l* ? ^«§n, S(C. t?!SR^ttS5 1» 

±tm. si i commmws 5 2 . #&tt+ra« 53.* 

2<7)@€afifl54, ^i8tt^«®55, S?2<7)7y- 
Ktt«5 6. ^ffitt4"fSI«5 9. SSI £07 l J-©ttB6 
0 *<«PJC«1 $ iiT v * * . fflES? 2«7'J -BStt/f 6 0 

(C DflgP6 0a. 6 0aA«§ix, Ztlh<DW%6 0 
a S-aftiitfJ: 5 tfcKttl 6 1, 6 1 # h 7 -v ?mr 

tC, Ztlt>0VffliM6 1,61 <?)±tct±, aV TXM 
6 2, 6 2*W^>il, 1EAM7X16 2, 6 20± 

izit. mnm 6 3, 63 wh . 

[0221] *%.W(?>m4comMBmv)Z¥yrt>u7-m 

oxtfyA'/U7S?ilHSm«^kl3ia(cPt, Pd, R 
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h. Ru, Ir, Os, Au, Ag, Cr, Ni, N 
e. Ar. Xe. K r<03 *><0^< k i> lSt£(i2 

ep§4«gKJ: ym«sawi5 2. ^2^@^ 
1 0 2 2 2 ] m 1 ^n^saiM 5 2at>'^2co@^tt 

S5 4(4, Col, NiFe^ CoFe^ hh 
^liCoNiFe^ CoNi£&&i>/oJgj££il 
TV^. ^SSWbIJI 5 3<i, Ru, Rh. I 

r. Cr, Re. C u (Do *> 1 g£>|> U£28kU:fi9-& 

[ 0 2 2 3 ] Ml OS£BttJ|5 2(i. 5 1 

k J: 9 . m 1 5 2k K3$S8ttJI 5 1 

L. 0fl;tff. HI HzmXoiZ, fffeSl^H^tt 

«5 2«bt)\ ia*Y*iti](cisi^§^i, 0 mmmicr> 

#»14+hwi 5 3 * it ixtt$)t&m2 <mmmm 5 

4 <mmt. m 1 « 5 2 ^a-ftt s¥*m<i 

[0224] Z07x U^COSSttS-^O^tti, 

^9H««#fTli, £Mfil5 1 k bT. 7*o-y 
* y^iftg**iS< , U>i3? 1 OQfflgatttJI 5 2 k <0# 

5 2 at^ 2 oHjaww 5 4 <^fctt«£&»fc: 

s tT^oi t ttz. ms&m&mwM 5 5 

[0225] «IEai2^7U-KttJB56tt. 0 
l l teiRt J: a fc, 2«*»4»*«SitT45 0 . 
W5 5fc»t4WfcCo»5 7jWBja3iua>*. # 
Utt^mi 5 5 fcSW * HtCo§5 7 tjRflW-* <0 
tt. JIJlfcAMR "3. SS2tC# 

Btaam 5 5k «jt» t »±-r * & . 

[0 2 2 6] tMEColl5 74>J:fctt, NiPeMI 
58A«$flt^l.. I9IBN i Fe££g|58 
±tll. *«tt+nMi5 93&»««S*LTVi*. *LT. 
B»&tt<t'I^I5 9?>J:KJ±. Sl*>7'J-»ttfl6 
OaWWRSfiT^i. Wffi»l<07U-KttJH6 0l±. 
Co|, NiFe^i, CoFeM. &&V>tiCoN 

iFe^. CoNi*4%«rrWKi§nTV^. 

[0227] *fc s S2«07U-«ttJl5 6kSl«07 
'J-$ttH6 0 k ^BHc^«rt6^f8at+IBWi5 9ii. 
Ru. Rh. Ir. Cr, Re. C u£)3 % 1 S^M -1 
li 2 WaJ:«A4TJBlft$iiT £ k U\ 

[0 2 28] fflK»2^)7y-a«tl5 6(^Wfl:k*l 
?>7y-i8ttS6 0?>S8fl;kfi, fnS^207'J-Ktt 



9 5 6 km 1 <7)7 U-KttJI6 0 k«^H£-r 
££Bi;# (RKKY*B2ffrB) (Ciot, 01 lfcjj** 
idle. 2WCKWWI (7x tcfcoTH 

[o 2 2 9] hi i fcr^ttxt^^T^atBiassaH 5 - 

ttt. ffl*.<£. »2*>7yHBSJf5 6*«WtF 
ifct »l»7UHWM6 0^)iUiftF I J:>)i'hS< 

LT. Btrt£M207'J-Ktt«5 6«OMs • tF 2 (i, 
*lW7U-attl6 0OMs • tF, ±9i»/h§<R 
feSflTSO. AVT7.@6 2*^[a^Xl^[tiikRM 
1tmzmTZ.n%-i} SJ 3-Z.t>tl&b, Ms • tF,C0^ 

* v 4R 1 07 y -jstts 6 o <miv>>K mm>v rxm 

ti. iralE® l <r>y y -«ttJi 6 o k <D3tSSfc!i-£i&ft ( R 

KKYfflSfffl) ^.t-oT. Ms • tF 2 <D/h$^|j?2 

^7 'J ~wm 5 6 wiftlt H^x i umzffit e>ti 

[0230] mmYiTfofrt>}Mmxtfm.i,x < % 
k. friem 2 ^ 7 y -^14® 5 6 k m 1 £D 7 y -mtts 

2CD7y-l8ttJf 5 6 0>2a&lM:k. H2(0Sl^)SttJi 

5 4 offls«<k ( mi umtYHPi t 

[0231] t>)fs«©tti6 1 . 6 1 ti. mm. N i 
t*!§6 2 . 6 2(i. mssasamms 1 k nmz. p 

t. Pd, Rh. Ru. Ir. Os. Au. Ag. C 
r.Ni.Ne.Ar.Xe. Kr^^<0^<H 
ISafctf 2Sia±<97C3gk. Mnk**t»-&**»^ 
hhntZtlh. ttz. ili6 2, 6 3li. Au. 
W. Cr. Ta$riffcJ9#JfcSiii£k#*r4U\ 
[ 0 2 3 2 ] C t yAyU^MjSJU^S^F t> , 

a 1 0 iz^i-x v»w7£mtmsKX=Fb i mmmn 
w&jmz hzbtfx'%%* bp*>. 
x^y/^ymnmmm^mm-mxu. s«k± 

(C R^Httfl 5 1 . m 1 <7)lI^lSttS 5 2 . 

I8W5 3, »lWH3©»tW5 4, im&BWI5 5* 

»207U-aEffiB5 6. ^Ott'l'ISWSg. M207 

'j HKttJi 6 0 5rii^«s ltm 1 wmmfa m&L Uz 
o*>. miw.i<mmmzY7v7mT™^mbW3c.-t 
z>u$)X'hz>&i?)mR*muiiL ^i^msm^ 

mLZvx . luiem 1 mmmm 5 2«o»ft*H®t 
I.. 

[0233] &(C. neai 1 0 1 2(C 

7Ft£ OtZhy v ^«(C«S"f6«^)y 7 h ^7Wi/7. 
r3 505-ffifflt. W,\W)-mim<r>-&*A*V 
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5 y y^mumm l ?>7 y -SttJlolS^-gK 

Bfc*-fl>&k'l;:J:9, D3^6 0a. 6 0a£JBlftU <fc 
^Th 5 ■y^WTwCHSf *BW*il»rCD!l»6 0 a 

imubjMiX otzmmme 1 , 6 1 *#jsu an 

T , fiie®:Saffii 6 1,61 ©±JC/^ 7Xf 62,6 
2*»J$U JEK. ffte^M 7X16 2, 6 2*>_ttCi» 
VI 6 3 , 6 3 SrJM L , *<0S9BBSto* t° \>7" 

[0 2 34] i<0i3t:L,-C^^*»*{C«L. b 
7 ■/ ?fiTw#tofc:l!iiER!*»ttB 5 1 <o£Jft#i:frttSR 
*±*J t^$^H2^#$rEpJpLoo, SS20»I 
jftKTSWQJI L , buI SIB 1 <D7 y -BMt « 6 0 (cfrfES 
1 (^SSBttfi 5 2£ J:tf82 0@£8tttfl 5 4<DMit 

*. 

[0235] ^<7>J: ^^xt'w^ySfilHam^U 

t, Pd, Rh, Ru, Ir, Os, Au, Ag, C 
r, Ni, Ne, Ar, Xe, Kr<0^^<ti 

i aafcii 2mxL<r>7tmt mnt **tr&£*> *<>$:* 

*. 

[0 2 36] A-H7'^X^iairt<^SWBB«^ 

) <^aft*^*^ftfi^-x t- yswzmwm 
i i±s.0>&&?m&th z t x\ ?v y * yy&mtf 

[ o 2 3 7 ] 4 JJEcoxtyA/P7*MBBBiBR7 
OMttfSfcfcWCJi. K£&ttl 5 1 fcitX^M 7X 
Jf6 2t, Pt, Pd, Rh, Ru, I r, Os, A 
u, Ag, Cr, Ni, Ne, Ar, Xe, Kr<7)oh 
<7yj?%<ti> l8£fcte2«fcU:tf>7c£kMnk£-£tf 

«t«ioBBeBttti5 2<oafl^w*BffitL, 2jgs 
co^a-ris i 07 y -ffitt® 6 o <mitn$\z mm 
i oisftstti 5 2 is j # * 2 ®ea £flKttv 5 4 <^>«ft 

2^^fotcJBilM»*4£6£kfc<» SS2<07y- 
E&ttB 5 6 J: 0f» 1 <r>-> y -WtM 6 0 

jh i orag&ttJi 5 2tstv*2 <7)m%.m<&M 5 4<r>m 

<am t as** umzmt hit &x- $ , 

*i*x t- yA^raai«a«*^ c t * . 



[0238] 

immm mi tm2 iz^-mmiumuz^y^ 
rmemm&m? ^tss^-^ kji ( c o-n t> -z r 

JMNUR-^) fcTW** -yT-ii (A 1 2 0 3 ) k ZiSM 

9 (A 1 2 0 3 -T i C ) fflRJbfcJKftL 
fc. Ci<7)S«±(cPt5oMn 50 *^=5r*Ji$ 1 5 0AC0 
EfflN&MtC ofrt»%hW% 1 5A<O»l<0BISatt 
It Ru*^^r*JI§ 8 A<Zg|«tt(f»ISJ*k C oA>f>& 
*ff3 2 5A«82«B5aRttJlkCu*WS>fc*JJS2 
5A^NKttz»«iSt , £SHL, fg£Ni 80 Fe 20 -£ 
&H>2r*JSS4 0A<9£2tf>7yHKttJl (ttftflKfl: 
MsXJlff t = 7. 16X1 0-"T • nm) k, Ru*>£> 
£*J?38A«#8tt«f'IBUik. N i 80 Fe 20 -&&*»£ 
&*/?$2 5Aom<07yHgttJI (g&fOJS'fbMsx 
Jli¥t=4.52xiO-«T- nm) SrSlL^Ji* 

o.6^m, •/ ?iH;frfatciI£-f *3l^i5$ffl<7)1a 
5r0.4xtmtLT ^^fflUUc* 1 <0 7 'J -Sttflfctg 
•f*J-3£N i 8 oFe2oa^ i ^>^*«$2 0A(?)^ 
ttSfc, P t 54 Mn 45 ^>^^4f § 3 0 
MttSt, Cr*>6=fir*W$10 00A<O«E«lfc** 

■Lfe. ^iTiua^i«ittcfc^-cni^7';-m 

14J1 k 2 O 7 'J -KttlH^R WHf^SSilKi 5 8 . 
4 kA/m 

[0 2 39] tfcKMiUT, R%®tt«t^lO 

wmm 1 4m&*wm t w. 2 ^®sjatts t ^« 
b n 2 <o 7 u -aft! t #^tt+si t at 1 7 

vmjmnttmmmizm 2 0 a^c mimm* 

itlXC o 85 P t IB 3&>4>**/>-F^TXJi 
-fCMsXlSSt = 1.88xlO- 3 T- nm) ^®ffit 

>fc J: 0*«>fclliftW^l«St*Jft*» 1 <r>? 0 -Ktt 
S«o8Mb<o*i6i k® 2 ^7 'J -BtttB<o«fl:<o*-[6is-jR 
fflt^o^f6lkLTH2 5tc^L, flSRWHUJifciJlt* 

m 1 <?) 7 y H8tt**>»fltf):fri6i k » 2 «7 y -KttS 
^oaft^m^ffiBBtiadJSriftik LTI12 otc^Uv:. 
13 2 5 Ic^-T^EptDj: P fc*fMH<^MWBtKtsV >T 

n/^ rxiw, 1 co7 y -^ttilco^^EnSirt* z 
k ^-c# , ^ 1 <r>? y -mttB k $ 2 co 7 y -fiattfflco 

HP*>*%BMit5-«ffl1-*C kT'H2 0 ic^cttt* 
^ScO^k^OfiSmW^ (77XbU-y 3 y) 

* { *<^o, »i<07yHasttHk*2«07'j-»tt* 

k fc(c«ft#**«%- k ^r* ; k *«flfe*»"C** . 

v^tfrmai** 1 ***) , ^2^7 y-«ttfli*^ffls-fr 

J:ak-r**»t6^«ffkJ»^r*fcA{c. M^Wcfc 
^■Cffi'fl:cor6)^* t aiiTv^*c:k* { BB^*^'l)*. 
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izz o m2<r>y y -■mtM^m.^m tmix&m 

[0240] ZiXt><7)%?ZffiZ.tzW&^V K£*J*t* 

h7 7? m>\P\<r>Tvvx y y ( f? sawn? tmm > 

wo 7 r 4/1*. fi»««c±tcfi»3*i.fcO. l x l 
0" 6 m (;um) mw4?Bh5v?J<f 

2 6 (tfcfcWwBttl^ F«Ty» N 'J ) 1 02 7 
<*»HWtf>«Sl'Vy h'cor^V^ f- V ) izmt. ft* 

mnm$a&k&K-tm2 6?&. 

XoZby-y 7m%&X'<r)*M%Ti'>X b y <rmt\&c 

[0 24 1] 

[fKBOSMH ELL. fittBfcKBBL/sJ: it. 

x e yy ^ymmmsm^X' it . mmmn =t w < 

-iTZMbK Pt. Pd, Rh, Ru, Au, Ag. C 
fcMnfc£#tr&$*»&$:St>tf)-C*Stf>T\ 

^^fHnwasRTk -tt ; a*c* i . * sis 

ttJ?HS43-£* ffl£ffittftftgft 

[o 2 4 2 ] ttz. mnAvy/^mnm&m? 
iz&wxit. mi®im&m t may y -Jitt®^^ 

w 'j?%<bm%8mmtfiffl£*f8imz'fi-Lx 20 

CM $ fufc* f yy ^^IsamaEJH* 1 ? t Lfc*& . 

mzffiE%ijmzfflfc?z>miim\\ wmmmn 
vtmnmz$%. ttivimz&iz t tmnt *4 . - 

*ws£u 7xymtt«st§n. n-m&Rtzftix 



[0243] mz. *wmxt°y><jv7wmmmm 
?<r>mmmx'te. mumm*$xw rxmz. p 

t. Pd, Rh, Ru, Ir, Os, Au, Ag, C 
r. Ni, Ne, Ar, Xe, Kr«o*>^<H 
1 2SU2Lb*>7cJRi: Mnt ££tf-£~&£fflV\ 

luie^^^ttM^f ijffl t t . 1 & aoaayraaeatt 
momjrfatrffifcL. 2&B<r)mmx'7v-mitm 
nmifcm z mimmmmcomtjfft t an-*-* tm 
iz® z_zcox\ ®%mmcr>mtmizm&w$:$z.i 

mzmtitzAvy^y-mmimnmTZ'&hz t wx 

[ 0 2 4 4 ] it, i (nxvy^ivrmmwmm^cn 
m&mt. mnn.mwni.izwmMZMtfLL. m 
iimmmn&z^ rxmiBm-mmxhin 

izmmi-zzttfTZi. mz. ±Mm&m*mt>% 
\,mztx\ 7V-m&m*4*y$vy7'?$TM*)2< 
A,tm. wsmm. surxmimtsmttzkizx 

[0245] 4fc. ^W^aUBBR^^Htt. 
[HI] *W&>m 1 ^HSfe^ST* 1. 7. f yy n';U7 

imzfFtmwmx'foi. 

[02] 0 1 tziik Uzx h s yy^U7S{f HBWl*?*) 
[03 ] 01 ZffiLlzttyrtfUT^m&mgtett 

sm-mzmwt h t&xrmzh ->x, y 7 f ^ 7 u v 

[ 04 ] 0 1 fcySLfcxty <^7^gfflB8Sa^F<o 

S3t*ffi5-iSBH-r?>^co0T'*)or. wrzMbm 
[05] *%.tycom 1 omm&isxh hx\zy> ^>vr 
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[@6] i (Dmmmmx'h ixt-yj <>vy 

[07] *#m<as 2 (Dmmmmvh s * t >v s>7 
[@8] miizTfiitzxvys^ymmm&sm?* 
mx-hh. 

[09] *^j(7)^ 3 eommmx't) & t. tr y ; ^vy 
[0io] 09 iz^itzx t'yxfiywmmsm.m? 
mmx'ht. 

[0ii] ^mcom4(ommmmx'h^x^y^ 
ywmmmmTnmuft t ^mmt^^tz^ 
mm.** uzwmix'$>& . 

[012] 011 IZK-tffi&ZWm-f 6 fcftfc® 1 *> 

Brffl0'C2bl.. 

[013] tr y> <)vywmffimm=?<7>-M 
mx-s>&. 

[014] imv>xt'yrt>iywmm®sm?<7)m 

[015] 0 1 4 tc* l^«!*c7)x tr yt ^vywm 
m^^cDWkxmzwm-t&fciibnmx'h^x . mm 
±tzm i commtkiBfc u^m^-rmmmx-h & . 

[016] 0 1 4 fc* L,fcfi£*«a* f wU'TBUBI 
»rffi0T&&. 

[017] 0 1 4 tc* Lfcflawo* f j/v W7*3[?WB 
77,/f i lfi*€JI£-JBi5K L£WB£*rr»riS0-C*> 

[0i8] ta!*cox tr y/ ^ymcommmm^-com 
[019] 018 tcistflfiftcox e w ^TH^gni 

SUWSHH^^T 7 y -«tt«* 2*(CiHff Lfcfl&itO 

2mtm<7)y y -WMi^#Jiwa«t^i6i& * Ji- 
ang* <7)3$ $ jcje t t 0t-j> a . 



[020] 01 8^-ffli mcDxvyjwymonm 
SftR?c& t v? g l <r>~? y -attti fc m 2 o7 y -« 

[02 1] Pt 55 . 4 Mn 44 . 6 £|,fflj£o-£&&tfPt 

54. 4 m n 46 . &hmL<n^<nmmy>ms&mm 

[022] Pt.Mn 100 ..*Sffljft<O££tf>X8IR:fr 
ffi8ff<0P tjftg (HEJtm) itcft&Z*1-??yX'h 

[02 3] 02 lfc±y'02 2^-t^5 7Wx-^ 

twwmx'fo&« 

[02 4] 02 lfcitf02 2fcSrf^7 7?)T-? 

m-tmmmx-fo%>* 

[02 5] #$Hfl»it£8MLfcxeyA/|,:/g<^ 

JRa^Ffciii l <r>? y -s&tt/ifc m 2 7 y - 
[02 6] t^ffl^^SfflL^ffi^^-yHwrvy^ 

[02 7] *5MB«JS*tiyflLfeSB^A-y NW^y 
^ b y 2r^-f0. 
[w^fMHg] 

1 Atyy^TTOJRBJWlt? 
K £ft 

2,11.22,5 1 S^ttB 

3. 23 m%mm 

4. is. 24. 55 fmsmnxt 

5. 16. 2 5 7'J-iKtt* 

6. 2 6. 6 2. 1 30 JWTZM 

8. 28. 63. 131 wmm 

7. i9, 6i amm 

al at i own* 

a 2 ^2<7)miift 

12.52 sitomasfMi 

14. 5 4 m2cr»@l^effil 

i3, 53 ^mtt+rai 

5 6 *l*)7y-«tt* 

6 0 IS2(07y-©tt« 
150 HSHI^A-yh' 
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[Detailed Description of the Invention] [0001] [The technical field to which invention belongs] 
This invention is the relation between the direction of fixed magnetization of a fixed magnetic 
layer, and the direction of the magnetization of a free magnetic layer influenced of an external 
magnetic field, and relates to the manufacture method of a spin bulb mold thin film magnetic 
cell that the magnetization direction of the thin film magnetic head and a free magnetic layer 
equipped with the spin bulb mold thin film magnetic cell which was excellent in thermal 
resistance especially, and this spin bulb mold thin film magnetic cell, and the magnetization 
direction of a fixed magnetic layer can make intersect perpendicularly easily, about the spin bulb 
mold thin film magnetic cell [0002] [Description of the Prior Art] The AMR (Anisotropic 
Magnetoresistive) arm head which equipped the magnetic head of a magneto-resistive effect mold 
with the element which shows a magneto-resistive effect, and the GMR (Giant Magnetoresistive) 
arm head equipped with the element which shows giant magneto-resistance are known. In the 
AMR arm head, it considers as the monolayer structure where the element which shows a 
magneto-resistive effect consists of the magnetic substance. On the other hand, let two or more 
materials be the multilayer-structure elements which come to carry out a laminating in the GMR 
head. Although there are some classes of the structures which produce giant magneto-resistance, 
structure is comparatively simple and the spin bulb mold thin film magnetic cell is known to the 
feeble external magnetic field as what has high resistance rate of change. [0003] Drawing 13 
and drawing 14 are the cross sections having shown the structure at the time of seeing an 
example of the conventional spin bulb mold thin film magnetic cell from an opposed face side 
with a record medium. The shield layer is formed in the upper and lower sides of the spin bulb 
mold thin film magnetic cell of these examples through the gap layer, and the GMR head for 
playback consists of said spin bulb mold thin film magnetic cell, a gap layer, and a shield layer. 
In addition, the laminating of the inductive head for magnetic recording may be carried out on 
the GMR head for said playback. This GMR head is prepared in the trailing side edge section 
of a floatation type slider etc. with the inductive head for magnetic recording, constitutes the thin 
film magnetic head, and detects the record magnetic field of magnetic-recording data medium, 
such as a hard disk. In addition, in drawing 13 and drawing 14 , the migration direction of 
magnetic-recording data medium is a graphic display Z direction, and the direction of the 
leakage magnetic field from magnetic-recording data medium is the direction of Y. [0004] An 
antiferromagnetism layer, a fixed magnetic layer, a nonmagnetic conductive layer, and the free 
magnetic layer of the spin bulb mold thin film magnetic cell shown in drawing 13 are the formed 
so-called bottom product type of single spin bulb mold thin film magnetic cells every much more 
sequentially from a substrate side. The spin bulb mold thin film magnetic cell shown in drawing 
13 consists of hard bias layers (permanent magnet layer) 29 and 29 of the multilayer 33 which 
consisted of the substrate layer 31, the antiferromagnetism layer 22, the fixed magnetic layer 23, 
a nonmagnetic conductive layer 24, a free magnetic layer 25, and a protective layer 32 from the 
drawing 13 bottom, and the couple formed in the both sides of this multilayer 33, a hard bias 
layer 29, and electrode layers 28 and 28 of the couple formed on 29. In addition, the substrate 
layer 31 and the protective layer 32 are formed by Ta film etc. Moreover, the width of 
recording track Tw is determined with the width-of-face size of the upper surface of a multilayer 



1 



9. [0005] general -- said antiferromagnetism layer 22 — a Fe-Mn alloy film and a nickel-Mn 
alloy film « the fixed magnetic layer 23 and the free magnetic layer 25 — a nickel-Fe alloy film 
— a Co-Pt alloy film is used for the hard bias layers 29 and 29, and Cr film and W film are used 
for the electrode layers 28 and 28 for Cu film by the nonmagnetic conductive layer 24. [0006] 
As shown in drawing 13 , magnetization of .the fixed magnetic layer 23 is single-domain-ized 
by the exchange anisotropy field with the antiferromagnetism layer 22 in the direction (the 
direction of a leakage magnetic field from a record medium: the height direction) of Y, and 
magnetization of the free magnetic layer 25 is arranged with XI direction and an opposite 
direction in response to the effect of the bias magnetic field from said hard bias layers 29 and 
29. That is, it is set up so that magnetization of the fixed magnetic layer 23 and magnetization 
of the free magnetic layer 25 may intersect perpendicularly. [0007] In this spin bulb mold thin 
film, detection current (sense current) is given to the fixed magnetic layer 23, the nonmagnetic 
conductive layer 24, and the free magnetic layer 25 from the hard bias layer 29 and the electrode 
layers 28 and 28 formed on 29. The transit direction of magnetic-recording data medium, such 
as a hard disk, is a Z direction. If the direction of a leakage magnetic field from magnetic- 
recording data medium is given in the direction of Y, magnetization of the free magnetic layer 
25 will change from XI direction and an opposite direction towards the direction of Y. By the 
relation between fluctuation of the magnetization direction within this free magnetic layer 25, 
and the fixed magnetization direction of the fixed magnetic layer 23, electric resistance can 
change (this is called magnetic- reluctance change), and the voltage change based on this electric 
resistance value change can detect the leakage magnetic field from a record medium. [0008] 
Moreover, an antiferromagnetism layer, a fixed magnetic layer, a nonmagnetic conductive layer, 
and the free magnetic layer of the spin bulb mold thin film magnetic cell shown in drawing 14 
are the formed so-called bottom product type of single spin bulb mold thin film magnetic cells 
every much more sequentially from a substrate side (under drawing 14 ). [0009] In drawing 14 
, Sign K shows the substrate. The antiferromagnetism layer 22 is formed on this substrate K. 
Furthermore, the fixed magnetic layer 23 is formed on said antiferromagnetism layer 22, the 
nonmagnetic conductive layer 24 is formed on this fixed magnetic layer 23, and the free 
magnetic layer 25 is further formed on said nonmagnetic conductive layer 24. Moreover, on said 
free magnetic layer 25, the bias layers 26 and 26 open the same gap as the width of recording 
track Tw, and are prepared, and conductive layers 28 and 28 are formed on said bias layers 26 
and 26. [0010] Said fixed magnetic layer 23 is formed with for example, Co film, the NiFe 
alloy, the CoNiFe alloy, the CoFe alloy, etc. Moreover, said antiferromagnetism layer 22 is 
formed with the NiMn alloy. The aforementioned bias layer is formed with antiferromagnetism 
materials, such as a FeMn alloy of the irregular crystal structure, by the face-centered cubic 
which does not need heat treatment which generates an exchange anisotropy field. [0011] The 
fixed magnetic layer 23 shown in drawing 14 is magnetized by the one direction by the exchange 
anisotropy field by the switched connection generated in an interface with said 
antiferromagnetism layer 22. And the magnetization direction of said fixed magnetic layer 23 
is being fixed in the direction of graphic display Y, i.e., the direction which separates from a 
record medium, (the height direction). [0012] Moreover, said free magnetic layer 25 is 
magnetized and single-domain-ized by the exchange anisotropy field of said bias layer 26. And 
the magnetization direction of said free magnetic layer 25 is arranged in graphic display XI 
direction and the opposite direction, i.e., the direction which intersects the magnetization 
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direction and right angle of the fixed magnetic layer 23. When said free magnetic layer 25 is 
single-domain-ized by the exchange anisotropy field of said bias layer 26, generating of a 
Barkhausen noise is prevented. [0013] In the spin bulb mold thin film magnetic cell of this 
conventional example, if the stationary current is given to the free magnetic layer 25, the 
nonmagnetic conductive layer 24, and the fixed magnetic layer 23 from a conductive layer 28 
and the leakage magnetic field from magnetic-recording data medium it runs to a Z direction is 
given along the direction of graphic display Y, the magnetization direction of the free magnetic 
layer 25 will be changed towards the direction of Y from graphic display XI direction and an 
opposite direction. Electric resistance changes by the relation between fluctuation of the 
magnetization direction within this free magnetic layer 25, and the magnetization direction of 
the fixed magnetic layer 23, and the leakage magnetic field from magnetic-recording data 
medium is detected by the voltage change based on this resistance change. [0014] In order to 
manufacture a spin bulb mold thin film magnetic cell like drawing 14 By carrying out laminating 
formation of each class from the antiferromagnetism layer 22 to the free magnetic layer 25, and 
heat-treating all over a magnetic field, as shown in drawing 15 (annealing) An exchange 
anisotropy field is generated in the interface of the fixed magnetic layer 23 and the 
antiferromagnetism layer 22, and after fixing the magnetization direction of the fixed magnetic 
layer 23 in the direction of graphic display Y, as it is further shown in drawing 16 , the lift-off 
resist 351 of the width of face which is mostly equivalent to the width of recording track is 
formed. Subsequently, as shown in drawing 17 , after forming the bias layer 26 and a conductive 
layer 28 in the front face of the free magnetic layer 25 which is not covered with the lift-off 
resist 351 and removing said lift-off resist 351, the spin bulb mold thin film magnetic cell of the 
magnetization direction shown in drawing 14 is manufactured by arranging the magnetization 
direction of the free magnetic layer 25 crosswise [ truck ]. [0015] Next, drawing 18 is the cross 
section having shown the structure at the time of seeing an example of the important section of 
the thin film magnetic head equipped with the spin bulb mold thin film of other conventional 
examples from an opposed face side with a record medium. In drawing 18 , the sign MR3 shows 
the spin bulb mold thin film. In drawing 18 , a sign al2 is a layered product. The 
antiferromagnetism layer 122 is formed on the substrate layer 121, the fixed magnetic layer 153 
is formed on this antiferromagnetism layer 122, the nonmagnetic conductive layer 124 is further 
formed on the fixed magnetic layer 153, the free magnetic layer 175 is formed on this 
nonmagnetic conductive layer 124, and, as for this layered product al2, it comes to form a 
protective layer 127 on the free magnetic layer 175 further. [0016] The free magnetic layer 175 
of the spin bulb mold thin film MR3 of this example consists of a nonmagnetic interlayer 176, 
and the 1st free magnetic layer 177 which sandwiches this nonmagnetic interlayer 176 and the 
2nd free magnetic layer 178. The 1st free magnetic layer 177 is formed in a protective layer 127 
side by the nonmagnetic interlayer 176, and the 2nd free magnetic layer 178 is formed in the 
nonmagnetic conductive layer 124 side by the nonmagnetic interlayer 176. Moreover, the 2nd 
free magnetic layer 178 is formed from the diffusion prevention layer 179 and the ferromagnetic 
layer 180. [0017] The thickness t2 of the 2nd free magnetic layer 178 is formed more thickly 
than the thickness tl of the 1st free magnetic layer 177. Moreover, when the saturation 
magnetization of the 1st free magnetic layer 178 and the 2nd free magnetic layer 178 is set to 
Ml and M2, respectively, the magnetic thickness of the 1st free magnetic layer 177 and the 2nd 
free magnetic layer 178 is set to Ml, tl and M2, and t2, respectively. In addition, since the 2nd 
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free magnetic layer 178 consists of a diffusion prevention layer 179 and a ferromagnetic layer 
180, the magnetic thickness M2 of the 2nd free magnetic layer 178 and t2 become the sum of 
the magnetic thickness of the diffusion prevention layer 179, and the magnetic thickness of the 
ferromagnetic layer 180. [0018] And if it is in this free magnetic layer 175, the relation of the 
magnetic thickness of the 1st free magnetic layer 177 and the 2nd free magnetic layer 178 is 
constituted so that it may be referred to as M2 and t2 > Ml, and tl. Moreover, the 1st previous 
free magnetic layer 177 and the 2nd free magnetic layer 178 are mutually considered as 
association in antiferromagnetism. That is, when the magnetization direction of the 2nd free 
magnetic layer 178 is arranged in the graphic display XI direction by the hard bias layers 126 
and 126, the magnetization direction of the 1st free magnetic layer 177 is arranged with the 
opposite direction of graphic display XI direction. [0019] Moreover, since relation of the 
magnetic thickness of the 1st of the point and the 2nd free magnetic layer 177 and 178 is set to 
M2 and t2 > Ml, and tl, it will be in the condition that magnetization of the 2nd free magnetic 
layer 178 remained, and the magnetization direction of the free magnetic layer 175 whole will 
be arranged in the graphic display XI direction. Effective thickness of the free magnetic layer 
175 at this time is set to (M2 and t2-Ml, and tl). Thus, the 1st free magnetic layer 177 and the 
2nd free magnetic layer 178 are made into the artificial ferrimagnetism condition from being 
combined in antiferromagnetism so that each magnetization direction may turn into an anti- 
parallel direction, and relation of magnetic thickness being set to M2 and t2>Ml, and tl. 
Moreover, this becomes the relation which the magnetization direction of the free magnetic layer 
175 and the magnetization direction of the fixed magnetic layer 153 intersect. [0020] 
[Problem (s) to be Solved by the Invention] However, there was a possibility that a problem 
which is explained below might occur, in the conventional spin bulb mold thin film magnetic 
cell shown in drawing 13 . magnetization of the fixed magnetic layer 23 shown in drawing 13 
was mentioned above — as — the direction of graphic display Y — a single domain — are-izing, 
and although fixed, the hard bias layers 29 and 29 magnetized by XI direction and the opposite 
direction are formed in the both sides of said fixed magnetic layer 23. Therefore, especially, 
magnetization of the both sides of the fixed magnetic layer 23 is influenced of the bias magnetic 
field from said hard bias layers 29 and 29, and has become that it is hard to be fixed in the 
direction of graphic display Y. [0021] That is, in response to the hard bias layer 29 of said XI 
direction and opposite direction, and the effect of magnetization of 29, magnetization of the free 
magnetic layer 25 single-domain-ized by XI direction and the opposite direction and especially 
magnetization of the fixed magnetic layer 23 cannot become orthogonality relation easily near 
the side edge section of a multilayer 33. The reason for making magnetization of said free 
magnetic layer 25 and magnetization of the fixed magnetic layer 23 into orthogonality relation 
is because also as for a small external magnetic field magnetization of the free magnetic layer 
25 can be changed easily, can change electric resistance a lot and can raise playback sensitivity. 
Furthermore, when orthogonality relation has said magnetization, it is because it becomes 
possible to acquire the output wave which has good symmetric property. [0022] And the 
inclination which becomes that it is easy to be fixed unnecessarily [ in order to be influenced of 
the strong magnetization from the hard bias layers 29 and 29 ] has the magnetization in near [ 
the ] the side edge section, among the free magnetic layers 25, to the external magnetic field, 
magnetization cannot be changed easily sensitively, it has become, and as shown in drawing 13 
, the insensible field where playback sensitivity is bad is formed near the side edge section of 
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a multilayer 33. [0023] Among the above-mentioned multilayers 33, the field for a center 
section except an insensible field contributes to playback of a record magnetic field substantially, 
it is the sensitivity field which demonstrates a magneto-resistive effect, the width of face of this 
sensitivity field is short by the width-of-face size of an insensible field rather than the width of 
recording track Tw set up at the time of formation of a multilayer 33, and it is difficult to 
demarcate the width of recording track exact for dispersion in an insensible field. Therefore, 
there is a problem that it becomes difficult to narrow the width of recording track and to deal 
with high recording density-ization. [0024] Moreover, the thin film magnetic cell of the spin 
bulb mold shown in drawing 14 arranges the magnetization direction of a free magnetic layer 
in the direction which intersects 90 degrees to the magnetization direction of a fixed magnetic 
layer with the exchange bias method using the bias layer which consists of an antiferromagnetism 
material. Since said exchange bias method has an insensible field, control of the effective width 
of recording track is a method suitable for the spin bulb mold thin film magnetic cell 
corresponding to the high density record with the narrow width of recording track as compared 
with a difficult hard bias method. [0025] However, in the spin bulb mold thin film magnetic 
cell shown in drawing 14 , since the antiferromagnetism layer 22 was formed with the nickel-Mn 
alloy, the problem was in corrosion resistance. Moreover, in the spin bulb mold thin film 
magnetic cell which used the nickel-Mn alloy or the Fe-Mn alloy for the antiferromagnetism 
layer 22, the weak alkaline solution and emulsifier containing the Tripoli sodium phosphate 
exposed by the manufacturing process of the thin film magnetic head corrode, and there is a 
problem of an exchange anisotropy field becoming small. [0026] Moreover, by forming the 
antiferromagnetism layer 22 with the nickel-Mn alloy, the antiferromagnetism material used for 
the bias layers 26 and 26 had constraint, consequently there was inconvenience that the thermal 
resistance of the bias layers 26 and 26 and corrosion resistance were bad. namely, in order to 
form the heat-resistant high bias layers 26 and 26 By heat-treating all over a magnetic field in 
the direction which intersects the interface of the antiferromagnetism layer 22 which consists of 
a nickel-Mn alloy, and the fixed magnetic layer 23 to the exchange anisotropy field which acts 
in the direction of graphic display Y Antiferromagnetism materials, such as a nickel-Mn alloy 
which can generate an exchange anisotropy field in XI direction and an opposite direction, must 
be chosen as the interface of the bias layers 26 and 26 and the free magnetic layer 25. [0027] 
However, when heat-treating all over said magnetic field, the magnetization direction of an 
inclination and the fixed magnetic layer 23 and the magnetization direction of the free magnetic 
layer 25 were [ the exchange anisotropy field which acts on the interface of the 
antiferromagnetism layer 22 and the fixed magnetic layer 23 ] un-intersecting perpendicularly 
from Y in XI direction and the opposite direction, and there was a problem from which the 
symmetric property of an output signal wave is no longer acquired. So, heat-treatment among 
a magnetic field was not needed for the bias layers 26 and 26, but the antiferromagnetism 
material which generates an exchange anisotropy field immediately after membrane formation 
all over a magnetic field needed to be chosen as them. Generally of such a reason, the bias 
layers 26 and 26 are formed with the FeMn alloy which has the irregular crystal structure by 
the face-centered cubic. [0028] However, since the temperature of the element section served 
as an elevated temperature exceeding 100 degrees C according to generating of the Joule's heat 
generated according to the temperature rise or detection current in equipment when a magnetic 
recording medium etc. is equipped, the exchange anisotropy field fell, it became difficult to 
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single-domain-ize the free magnetic layer 25, and there was a problem which generates a 
Barkhausen noise as a result. Moreover, a Fe-Mn alloy has the problem that corrosion resistance 
is bad more than a nickel-Mn alloy, and a weak alkaline solution, an emulsifier, etc. containing 
the Tripoli sodium phosphate exposed by the manufacturing process of the thin film magnetic 
head corrode, corrosion advances in a magnetic recording medium there is not only a problem 
of an exchange anisotropy field becoming small, but, and it is inferior to endurance. [0029] 
Moreover, if it is in the manufacture method of the conventional spin bulb mold thin film 
magnetic cell shown in drawing 15 - drawing 17 , it is the process which forms the lift-off resist 
351 shown in drawing 16 , and after cleaning the front face where the front face of the 
maximum upper layer formed between said substrates and said bias layers touched atmospheric 
air, and touched atmospheric air by ion milling or the reverse spatter with rare gas, such as Ar, 
it is necessary to form the layer on it. For this reason, there is a problem on which a 
manufacturing process increases. Furthermore, since it is necessary to clean the front face of 
said maximum upper layer by ion milling or the reverse spatter, the inconvenience resulting 
from cleaning will produce the contamination by the reattachment object, the adverse effect to 
generating of the exchange anisotropy field by turbulence of a surface crystallized state, etc. 
[0030] Moreover, it sets to the spin bulb mold thin film MR3 shown in drawing 18 . Point 126a 
of the hard bias layers 126 and 126 near the side upper bed of a layered product al2, Moreover, 
since it is the magnetic field of the direction of a magnetic field, and the reverse sense which 
wants for the magnetic field given to the 1st free magnetic layer 177 from 126a to be [ magnetic 
field ] strong, and to give this magnetic field to the 1st free magnetic layer 177 If the magnetic 
field of the hard bias layers 126 and 126 becomes larger than the below-mentioned spin 
FUROPPU magnetic field (Hsf) The magnetic field of the direction of a magnetic field to give 
the 1st free magnetic layer 177 originally and the reverse sense will act on the both ends (near 
portion of each hard bias layer 126) of the 1st free magnetic layer 177. In the center section of 
the 1st free magnetic layer 177, although the direction of magnetization is equal to the reverse 
sense (reverse sense of XI direction) of the sense of magnetization of the 2nd free magnetic 
layer 178, at both ends, there is a problem on which the direction of magnetization is in 
disorder. [0031] Thus, if the direction of magnetization of the both ends of the 1st free 
magnetic layer 177 is in disorder The 2nd free magnetic layer 178 by which the sense of 
magnetization is arranged with the 1st direction and anti-parallel direction (XI direction) of 
magnetization of the free magnetic layer 177 Although the direction of magnetization of a center 
section is equal to the 1st sense and reverse sense (XI direction) of magnetization of the free 
magnetic layer 177 As a result of the direction of magnetization of both ends is in disorder and 
the direction of magnetization of the both ends of the 1st and 2nd free magnetic layer 177 and 
178 stopping being equal to anti-parallel, it became the cause of the instability of a playback 
wave by the way of the ends of the width of recording track Tw, and had a possibility of causing 
problems, such as a servo error. [0032] Next, the above-mentioned spin FUROPPU magnetic 
field is explained using drawing 19 . Drawing 19 is drawing showing the M-H curve of a free 
magnetic layer. Change of the magnetization M of the free magnetic layer 175 when impressing 
an external magnetic field H from the truck cross direction to the free magnetic layer 175 of the 
spin bulb mold thin film MR3 of a configuration of indicating it in drawing 19 as this M-H 
curve is shown. In drawing 19 , an external magnetic field H is equivalent to a bias magnetic 
field from the hard bias layers 126 and 126. [0033] Moreover, in drawing 19 , the arrow head 
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shown by Fl expresses the magnetization direction of the 1st free magnetic layer 177, and the 
arrow head shown by F2 expresses the magnetization direction of the 2nd free magnetic layer 
178. Although the condition of an arrow head Fl and an arrow head F2 which the external 
magnetic field H combined in [ when small / the 1st free magnetic layer 177 and the 2nd free 
magnetic layer 178 ] antiferromagnetism, i.e., the direction, is anti-parallel as shown in drawing 
19 When a value with the magnitude of an external magnetic field H is exceeded, the direction 
of an arrow head Fl and an arrow head F2 stops being equal to anti-parallel, 
antiferromagnetism-association of the 1st free magnetic layer 177 and the 2nd free magnetic 
layer 178 is destroyed, and it becomes impossible to maintain a ferrimagnetism condition. This 
is spin FUROPPU transition. Moreover, the magnitude of an external magnetic field when this 
spin FUROPPU transition occurs is a spin FUROPPU magnetic field, and Hsf shows in drawing 
19 . And if the external magnetic field H is further made larger than the spin FUROPPU 
magnetic field Hsf, the direction of an arrow head Fl will rotate further, and the sense and a 
ferrimagnetism condition will collapse thoroughly the direction where 180 degrees of sense Fl, 
i.e., an arrow head, differ the parallel direction of the direction of an arrow head F2 from the 
direction of origin. This is a saturation magnetic field and shows by HS in drawing 19 . [0034] 
Therefore, the direction of magnetization of the both ends of the 1st of drawing 19 , and the 2nd 
free magnetic layer 177 and 178 For example, in the both ends of the 1st free magnetic layer 
177, it will be more greatly confused like the various arrow heads which exist in the field of the 
1st free magnetic layer 177 shown by the arrow head Fl of drawing 20 . The magnetization 
which is going to be in the anti-parallel condition of a ferry condition to the direction of 
magnetization of this 1st free magnetic layer 177 will become the relation which turns to a 
direction like the field of the 2nd free magnetic layer 178 shown in the arrow head F2 of 
drawing 20 . Therefore, also in the spin bulb mold thin film MR3 of the structure shown in 
drawing 18 , it became the cause of playback wave instability and, by the way, had a possibility 
of the ends of the width of recording track Tw of causing problems, such as a servo error. When 
the condition of magnetization shown in drawing 20 is explained further in full detail, in the 
right-and-left ends side of the 1st free magnetic layer 177, the strong hard flow magnetic field 
from a hard bias layer starts, magnetization distribution of the 2nd free magnetic layer 178 will 
also be confused by this, generating of a Barkhausen noise etc. can be considered, and it will 
have anxiety at magnetic stability. [0035] This invention makes it the technical problem to offer 
the spin bulb mold thin film magnetic cell equipped with the bias structure where the 
magnetization direction of a free magnetic layer can be arranged certainly while offering the spin 
bulb mold thin film magnetic cell which was excellent in thermal resistance and corrosion 
resistance by being made in order to solve the above-mentioned technical problem, and 
improving the construction material of a bias layer. Furthermore, even if the structure which 
divided the free magnetic layer into two-layer is used for this invention and the structure where 
bias is impressed to a free magnetic layer is used for it, as structure which cannot produce 
turbulence of the magnetization by the edge side of each free magnetic layer easily, it constitutes 
bias so that it can act good, it suppresses generating of a bulk HAIZEN noise, and makes it the 
technical problem to offer the spin bulb mold thin film magnetic cell which raised stability. 
[0036] Moreover, it is making into the technical problem to offer the manufacture method of 
said spin bulb mold thin film magnetic cell that the magnetization direction of a free magnetic 
layer and the magnetization direction of a fixed magnetic layer can be made to intersect 
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perpendicularly easily. Furthermore, it has said spin bulb mold thin film magnetic cell, excels 
in endurance and thermal resistance again, and is making into the technical problem to offer the 
thin film magnetic head with the high reliability from which sufficient exchange anisotropy field 
is obtained. [0037] [Means for Solving the Problem] In order to attain the above-mentioned 
object, this invention adopted the following configurations. A fixed magnetic layer to which a 
spin bulb mold thin film magnetic cell of this invention is formed on an antiferromagnetism layer 
and said antiferromagnetism layer, and the magnetization direction is fixed by exchange 
anisotropy field with said antiferromagnetism layer, A free magnetic layer formed through a 
nonmagnetic conductive layer on said fixed magnetic layer, A soft magnetism layer which 
opened a gap which is equivalent to the width of recording track in contact with said free 
magnetic layer, and has been arranged, A bias layer which is formed in contact with said soft 
magnetism layer, and arranges the magnetization direction of said free magnetic layer in the 
direction which crosses to the magnetization direction of said fixed magnetic layer, It is the spin 
bulb mold thin film magnetic cell which has on a substrate a conductive layer which gives 
detection current to said free magnetic layer. Said antiferromagnetism layer and said bias layer 
It is characterized by consisting of an alloy containing at least one sort or two sorts or more of 
elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn. 
[0038] It becomes possible [ such a spin bulb mold thin film magnetic cell ] to offer a spin bulb 
mold thin film magnetic cell which became good [ the temperature characteristic of an exchange 
anisotropy field ], and was excellent in thermal resistance and corrosion resistance, since an 
antiferromagnetism layer and a bias layer consist of the above-mentioned alloy. Moreover, 
endurance at the time of preparing for equipments, such as the thin film magnetic head from 
which temperature in equipment serves as an elevated temperature, is good, and fluctuation of 
an exchange anisotropy field (switched connection magnetic field) by temperature change can 
obtain few outstanding spin bulb mold thin film magnetic cells. Furthermore, since blocking 
temperature will be able to become high and an antiferromagnetism layer can be made to 
generate a big exchange anisotropy field by forming an antiferromagnetism layer with the above- 
mentioned alloy again, the magnetization direction of a fixed magnetic layer is firmly fixable. 
Moreover, since a soft magnetism layer is formed between a free magnetic layer and a bias 
layer, the magnetization direction of a free magnetic layer can be arranged certainly. [0039] 
Moreover, in the above-mentioned spin bulb mold thin film magnetic cell, it is good also as what 
is characterized by considering as a ferrimagnetism condition that sense of magnetization differs 
180 degrees in the layers by which at least one side of said fixed magnetic layer and said free 
magnetic layer was divided and divided by two through a nonmagnetic interlayer. [0040] When 
it considers as a spin bulb mold thin film magnetic cell by which a fixed magnetic layer was 
divided by two through the nonmagnetic middle class at least, among fixed magnetic layers 
divided by two, one side bears a role which fixes a fixed magnetic layer of another side in the 
proper direction, and becomes possible [ maintaining a condition of a fixed magnetic layer at 
the condition of having been stabilized dramatically ]. On the other hand, when a free magnetic 
layer is divided by two through the nonmagnetic middle class and considers as a spin bulb mold 
thin film magnetic cell at least, a switched connection magnetic field occurs among the free 
magnetic layers divided by two, and it considers as a ferrimagnetism condition, and can be 
reversed with sufficient sensitivity to an external magnetic field. [0041] Moreover, as for said 
antiferromagnetism layer, in the above-mentioned spin bulb mold thin film magnetic cell, it is 
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desirable that it is the alloy which consists of the following empirical formula. XmMnlOO-m, 
however X are at least one or more sorts of elements of Pt, Pd, Rh, Ru, Ir, and the Os(es), and 
m which shows a presentation ratio is m < =48 atom % < = 60 atom %. m which shows a more 
desirable presentation ratio is m < =48 atom % < = 58 atom %. [0042] Furthermore, as for said 
bias layer, in the above-mentioned spin bulb mold thin film magnetic cell, it is desirable that it 
is the alloy which consists of the following empirical formula. XmMnlOO-m, however X are 
at least one or more sorts of elements of Pt, Pd, Rh, Ru, Ir, and the Os(es), and m which shows 
a presentation ratio is m< = 52 atom %< =60 atom %. [0043] Moreover, in the above- 
mentioned spin bulb mold thin film magnetic cell, said antiferromagnetism layer may be an alloy 
which consists of the following empirical formula. PtmMnlOO-m-nDn, however D are at least 
one sort or two sorts or more of elements of Pd, Rh, Ru, Ir, and the Os(es), and m and n which 
show a presentation ratio are 48 atom % < =m + n< =60 atom % and n < =0.2 atom % < = 40 
atom %. m and n which show a more desirable presentation ratio are 48 atom 
%< =m + n< =58 atom % and n< =0.2 atom %< =40 atom %. [0044] Furthermore, in the 
above-mentioned spin bulb mold thin film magnetic cell, said bias layer may be an alloy which 
consists of the following empirical formula again. PtmMnlOO-m-nDn, however D are at least 
one sort or two sorts or more of elements of Pd, Rh, Ru, Ir, and the Os(es), and m and n which 
show a presentation ratio are 52 atom % < =m + n< =60 atom % and n < =0.2 atom % < = 40 
atom %. [0045] Moreover, in the above-mentioned spin bulb mold thin film magnetic cell, said 
antiferromagnetism layer may be an alloy which consists of the following empirical formula. 
PtqMnlOO-q-jLj, however L are at least one sort or two sorts or more of elements of Au, Ag, 
Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q and j which show a presentation ratio are 48 atom 
=( l+j < =60 atom % and j< =0.2 atom %< =10 atom %. q and j which show a 
presentation ratio more preferably are 48 atom %< =q+j< =58 atom % and j < =0.2 atom 
% < = 10 atom %. [0046] Moreover, in the above-mentioned spin bulb mold thin film magnetic 
cell, said bias layer may be an alloy which consists of the following empirical formula. 
PtqMnlOO-q-jLj, however L are at least one sort or two sorts or more of elements of Au, Ag, 
Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q and j which show a presentation ratio are 52 atom 
% < = q + j < = 60 atom % and j < =0.2 atom % < = 10 atom %. [0047] When making the same 
especially a presentation of an alloy which constitutes an antiferromagnetism layer and a bias 
layer in the above-mentioned spin bulb mold thin film magnetic cell, combination of ** of a 
degree - ** is desirable. ** That is, it is desirable that it is the case where a presentation ratio 
of an alloy which constitutes an antiferromagnetism layer and a bias layer is the following. 
XmMnlOO-m, however X are at least one or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and 
the Os(es), and m which shows a presentation ratio is m< = 52 atom %< =60 atom %. 
Moreover, it is more desirable that m which shows a presentation ratio of the above-mentioned 
antiferromagnetism layer and a bias layer is m< = 52 atom %< =56.3 atom %. [0048] ** It 
is desirable that it is the case where a presentation ratio of an alloy which constitutes an 
antiferromagnetism layer and a bias layer is the following again. PtqMnlOO-q-jLj, however L 
are at least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and 
the Kr(s), and q and j which show a presentation ratio are 52 atom % < =q+j < =60 atom % 
and j< =0.2 atom %< =10 atom %. Moreover, it is more desirable that q which shows a 
presentation ratio of the above-mentioned antiferromagnetism layer and a bias layer, and j are 
52 atom %< =q+j< =56.3 atom % and j < =0.2 atom %< =10 atom %. [0049] ** It is 



9 



desirable that it is the case where a presentation ratio of an alloy which constitutes an 
antiferromagnetism layer and a bias layer is the following again. PtmMnlOO-m-nDn, however 
D are at least one sort or two sorts or more of elements of Pd, Rh, Ru, Ir, and the Os(es), and 
m and n which show a presentation ratio are 52 atom %< =m + n< =60 atom % and n < = 0.2 
atom % < =40 atom %. Moreover, it is desirable that m which shows a presentation ratio of the 
above-mentioned antiferromagnetism layer and a bias layer, and n are 52 atom 
%< =m + n< =56.3 atom % and n< =0.2 atom %< =40 atom %. [0050] Moreover, when 
making presentations of an alloy which constitutes an antiferromagnetism layer and a bias layer 
differ, combination of ** of a degree - ** is desirable. ** Namely, while a bias layer is 
expressed with empirical formula XmMnlOO-m, X is at least one or more sorts of elements of 
Pt, Pd, Ir, Rh, Ru, and the Os(es) and m which shows a presentation ratio is the alloy of 52 
atom % < = m < =60 atom % It is desirable that an antiferromagnetism layer is expressed with 
empirical formula XmMnlOO-m, X is at least one or more sorts of elements of Pt, Pd, Ir, Rh, 
Ru, and the Os(es), and m which shows a presentation ratio is the alloy of 48 atom 
% < =m< =58 atom %. Moreover, it is more desirable that m which shows a presentation ratio 
of a bias layer is m< = m< = 52 atom %< =54 atom % or 56.8 atom %< =60 atom %. 
[0051] A bias layer is expressed with empirical formula PtqMnlOO-q-jLj. ** L While it is at 
least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the 
Kr(s) and q and j which show a presentation ratio are the alloy of 52 atom %< =q+j < =60 
atom % and 0.2 atom %< =j< =10 atom % An antiferromagnetism layer is expressed with 
empirical formula PtqMnlOO-q-jLj. L It is desirable that it is at least one sort or two sorts or 
more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q which shows a 
presentation ratio, and j are the alloys of 48 atom %< =q+j< =58 atom % and 0.2 atom 
% < =j < = 10 atom %. Moreover, it is more desirable that q which shows a presentation ratio 
of a bias layer, and j are 52 atom % < =q+j < =54 atom %, j < =0.2 atom % < = 10 atom % 
or 56.8 atom % < =q+j < =60 atom %, and j < =0.2 atom % < = 10 atom %. [0052] A bias 
layer is expressed with empirical formula PtmMnlOO-m-nDn. ** D While it is at least one sort 
or two sorts or more of elements of Pd, Ir, Rh, Ru, and the Os(es) and m and n which show a 
presentation ratio are the alloy of 52 atom %<=m + n<=60 atom % and 0.2 atom 
% < = n < = 40 atom % An antiferromagnetism layer is expressed with empirical formula 
PtmMnlOO-m-nDn. D It is desirable that it is at least one sort or two sorts or more of elements 
of Pd, Ir, Rh, Ru, and the Os(es), and m which shows a presentation ratio, and n are the alloys 
of 48 atom %< =m + n< =58 atom % and 0.2 atom %< = n< =40 atom %. Moreover, it is 
more desirable that m which shows a presentation ratio of a bias layer, and n are 52 atom 
%< =m + n< =54 atom %, n< =0.2 atom %< =40 atom % or 56.8 atom %< =m + n< =60 
atom %, and n< =0.2 atom %< =40 atom %. [0053] Moreover, as for said soft magnetism 
layer, in the above-mentioned spin bulb mold thin film magnetic cell, consisting of a NiFe alloy 
is desirable. [0054] In this invention, while a crevice is formed in both sides of a portion 
equivalent to the width of recording track of said free magnetic layer, the laminating of the soft 
magnetism layer is carried out so that these crevices may be embedded, and these soft 
magnetism layer is directly joined as it is also in said crevice base to said free magnetic layer, 
structure characterized by coming to carry out the laminating of a bias layer and the conductive 
layer on these soft magnetism layer may be adopted. Generally, a direction of switched 
connection in an interface of a ferromagnetic and the antiferromagnetic substance tends to 
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receive contamination by interface, and an adverse effect of turbulence of crystallinity from 
switched connection in an interface of a ferromagnetic and a ferromagnetic. Therefore, a soft 
magnetism layer and a bias layer need to form membranes continuously within the same 
membrane formation equipment. When a soft magnetism layer is formed without establishing 
a crevice in a free magnetic layer, (Ferromagnetic thickness x saturation magnetization) of the 
sum total of a both-sides portion of the width of recording track is a free magnetic layer (it 
becomes thick substantially from ferromagnetic thickness x saturation magnetization.). Since 
strength of vertical bias which a free magnetic layer receives is proportional to a value which 
broke (ferromagnetic thickness x saturation magnetization) of a truck ends portion by 
(ferromagnetic thickness x saturation magnetization) of a free magnetic layer When a crevice 
was not prepared, vertical bias became strong beyond need too much, and there was a case 
where a problem that produce an insensible field into a truck ends portion, or sensitivity of the 
whole element falls to it was produced. Moreover, since a switched connection magnetic field 
between a bias layer and a soft magnetism layer will become small in inverse proportion to 
thickness if a soft magnetism layer is thickened too much, also when producing nonconformity 
of a vertical bias condition changing by few disturbance magnetic fields, and being connected 
with the instability of a playback wave, it thinks. By making thickness of a soft magnetism layer 
thin as much as possible, although these are improvable, when a soft magnetism layer is made 
thin and it becomes impossible for a soft magnetism layer to maintain sufficient crystallinity not 
much, there is a problem to which a switched connection magnetic field between a soft 
magnetism layer and a bias layer deteriorates conversely. Since a switched connection magnetic 
field between soft magnetism layers cannot fall easily, either, while vertical bias cannot become 
strong easily beyond need, since a part of thickness of a part of a soft magnetism layer added 
by the depth of a crevice is offset when a crevice is prepared, it is effective in playback 
sensitivity, the controllability of the width of recording track, and the stability of a playback 
wave improving. It is effective in being able to remove a pollutant of a free magnetic layer front 
face effectively, strengthening more ferromagnetic switched connection between a soft 
magnetism layer and a free magnetic layer, and transmitting vertical bias to a free magnetic 
layer effectively by digging a crevice deep by ion milling etc., as the 2nd effect. Moreover, even 
if it is the case where the laminating of the antioxidizing layers, such as BAKKUDO layers, such 
as Cu, and Ta, is carried out on a free magnetic layer, a ferromagnetic front face which 
certainly constitutes a free magnetic layer from digging a crevice deep can be exposed. [0055] 
Furthermore, in this invention, two come to divide said free magnetic layer through a 
nonmagnetic interlayer. When a free magnetic layer of a side with a free magnetic layer of a 
side far from said fixed magnetic layer near the 1st free magnetic layer and said fixed magnetic 
layer is used as the 2nd free magnetic layer Magnetic thickness of said 1st free magnetic layer 
may adopt structure characterized by coming it smaller than magnetic thickness of said 2nd free 
magnetic layer to be carried out. [0056] On a substrate the aforementioned technical problem 
Furthermore, an antiferromagnetism layer, a fixed magnetic layer, and a nonmagnetic conductive 
layer, To a process which carries out the laminating of the free magnetic layer one by one, and 
forms the 1st layered product, and said 1st layered product A process which heat-treat at the 1st 
heat treatment temperature, impressing the 1st magnetic field which is the direction which 
intersects perpendicularly with the truck cross direction, and said antiferromagnetism layer is 
made to generate an exchange anisotropy field, and fixes magnetization of said fixed magnetic 
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layer, On said 1st layered product, open a gap equivalent to the width of recording track, and 
a soft magnetism layer is formed. A process which forms a bias layer on said soft magnetism 
layer, forms a conductive layer which gives detection current to said free magnetic layer on said 
bias layer, and is made into the 2nd layered product, Impressing the 2nd magnetic field smaller 
than an exchange anisotropy field of said antiferromagnetism layer crosswise [ truck ] It heat- 
treats at the 2nd heat treatment temperature, and can solve by the manufacture method of a spin 
bulb mold thin film magnetic cell characterized by having the magnetization direction of said 
fixed magnetic layer, and a process which gives a bias magnetic field of a crossing direction in 
said free magnetic layer. [0057] In a manufacture method of the above-mentioned spin bulb 
mold thin film magnetic cell, it is desirable to use an alloy which contains at least one sort or 
two sorts or more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and 
the Kr(s) and Mn in said antiferromagnetism layer and said bias layer. Moreover, as for said 
1st heat treatment temperature, in a manufacture method of the above-mentioned spin bulb mold 
thin film magnetic cell, it is desirable that it is the range of 220 degrees C - 270 degrees C. 
furthermore, a manufacture method of the above-mentioned spin bulb mold thin film magnetic 
cell again ~ setting - said 2nd heat treatment - as for temperature, it is desirable that it is the 
range of 250 degrees C - 270 degrees C. [0058] Moreover, as for said 2nd magnetic field, in 
a manufacture method of the above-mentioned spin bulb mold thin film magnetic cell, it is 
desirable that it is the range of 10 - 600 Oe (800 - 48000 A/m). [0059] Drawing 21 is the graph 
which showed relation of a heat treatment temperature of an antiferromagnetism layer and an 
exchange anisotropy field in a bottom product mold spin bulb mold thin film magnetic cell and 
a top mold spin bulb mold thin film magnetic cell. It was already discovered at 200 degrees C, 
and an exchange anisotropy field of an antiferromagnetism layer (** mark) of a bottom product 
mold spin bulb mold thin film magnetic cell with a near (or an antiferromagnetism layer has 
been arranged under a fixed magnetic layer) distance of an antiferromagnetism layer and a 
substrate is over 600 (Oe) near 240 degree C so that clearly from drawing 21 . On the other 
hand, it was discovered near 240 degree C, and an exchange anisotropy field of an 
antiferromagnetism layer ( < > mark) of a top mold spin bulb mold thin film magnetic cell with 
a distance of an antiferromagnetism layer and a substrate further (or an antiferromagnetism layer 
has been arranged on a fixed magnetic layer) than a bottom product mold spin bulb mold thin 
film magnetic cell is over 600 Oe (48000 A/m) in near about 260 degree C. [0060] Thus, 
distance of an antiferromagnetism layer and a substrate is near (). Or an antiferromagnetism 
layer of a bottom product mold spin bulb mold thin film magnetic cell by which an 
antiferromagnetism layer has been arranged under a fixed magnetic layer As compared with a 
top mold spin bulb mold thin film magnetic cell with a distance of an antiferromagnetism layer 
and a substrate further (or an antiferromagnetism layer has been arranged on a fixed magnetic 
layer) than a bottom product mold spin bulb mold thin film magnetic cell, it turns out that a high 
exchange anisotropy field is obtained at a comparatively low heat treatment temperature. [0061] 
A spin bulb mold thin film magnetic cell of this invention is a bottom product mold spin bulb 
mold thin film magnetic cell with a near distance of an antiferromagnetism layer and a substrate, 
and a bias layer formed of construction material used for said antiferromagnetism layer and same 
construction material is arranged in a location more distant than an antiferromagnetism layer 
from a substrate. Moreover, as for a spin bulb mold thin film magnetic cell of a bottom product 
mold with a near distance of a fixed magnetic layer and a substrate, an antiferromagnetism layer 
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is arranged under a fixed magnetic layer, and, as for a spin bulb mold thin film magnetic cell 
of a top mold with a distance of an antiferromagnetism layer and a substrate further than a 
bottom product mold spin bulb mold thin film magnetic cell, an antiferromagnetism layer is 
arranged on a fixed magnetic layer. [0062] Therefore, in a manufacture method of a spin bulb 
mold thin film magnetic cell of this invention, when said 1st layered product is heat-treated at 
the 1st heat treatment temperature (220-270 degrees C), impressing the 1st magnetic field, an 
exchange anisotropy field arises in an antiferromagnetism layer, and the magnetization direction 
of a fixed magnetic layer is fixed in the same direction. Moreover, more than 600 (Oe) is the 
exchange anisotropy field of an antiferromagnetism layer. Next, impressing the 2nd magnetic 
field 10 of a direction which intersects perpendicularly with the 1st magnetic field - 600 Oe (800 
- 48000 A/m), at the 2nd heat treatment temperature (250-270 degrees C), if said 2nd layered 
product is heat-treated, an exchange anisotropy field of a bias layer will arise and it will consider 
as a direction where the magnetization direction of a free magnetic layer crosses to the 1st 
magnetic field. Moreover, an exchange anisotropy field of a bias layer becomes more than 600 
Oe (48000 A/m). [0063] If it is made smaller than an exchange anisotropy field of an 
antiferromagnetism layer which generated the 2nd magnetic field in previous heat treatment of 
the 1st at this time, even if the 2nd magnetic field is impressed to an antiferromagnetism layer, 
it will become possible for an exchange anisotropy field of an antiferromagnetism layer not to 
deteriorate and to keep the magnetization direction of a fixed magnetic layer fixed. By this, the 
magnetization direction of a fixed magnetic layer and the magnetization direction of a free 
magnetic layer can be carried out in the crossing direction. [0064] therefore, by manufacture 
method of the above-mentioned spin bulb mold thin film magnetic cell Alloys, such as a PtMn 
alloy excellent in thermal resistance, are used not only for an antiferromagnetism layer but for 
a bias layer. An exchange anisotropy field which arranges the magnetization direction of a free 
magnetic layer with a bias layer in the direction which crosses to the magnetization direction of 
a fixed magnetic layer can be generated without having an adverse effect in the magnetization 
direction of a fixed magnetic layer. Since the magnetization direction of a free magnetic layer 
can be arranged in the direction which crosses to the magnetization direction of a fixed magnetic 
layer, it becomes possible to offer a spin bulb mold thin film magnetic cell excellent in thermal 
resistance. [0065] Moreover, a manufacture method of the above-mentioned spin bulb mold thin 
film magnetic cell Since it is the method of forming a soft magnetism layer on the 1st layered 
product, and forming a bias layer on said soft magnetism layer Since it is necessary to clean a 
front face in which said bias layer can be formed in and said bias layer is formed neither by ion 
milling nor reverse spatter, without breaking a vacuum after forming a soft magnetism layer, 
Contamination by reattachment object, an adverse effect to generating of an exchange anisotropy 
field by turbulence of a surface crystallized state, etc. can be made into an outstanding 
manufacture method which inconvenience resulting from cleaning does not produce. Moreover, 
since it is not necessary to clean a field in which said bias layer is formed before forming said 
bias layer, it can manufacture easily. [0066] Moreover, the thin film magnetic head of this 
invention is characterized by coming to prepare the above-mentioned spin bulb mold thin film 
magnetic cell for a slider. By considering as such the thin film magnetic head, it excels in 
endurance and thermal resistance, and corrosion resistance, and can consider as the thin film 
magnetic head with high reliability from which sufficient exchange anisotropy field is obtained. 
[0067] [Embodiment of the Invention] Hereafter, the operation gestalt of the spin bulb mold thin 
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film magnetic cell of this invention is explained in detail with reference to a drawing. The cross 
section, drawing 5 , and drawing 6 which showed structure when [operation gestalt of ** 1st] 
drawing 1 looks at the spin bulb mold thin film magnetic cell which is the 1st operation gestalt 
of this invention from an opposed face side with a record medium are drawing having shown 
the thin film magnetic head equipped with the spin bulb mold thin film magnetic cell of this 
invention. [0068] A shield layer is formed in the upper and lower sides of the spin bulb mold 
thin film magnetic cell of this invention through a gap layer, and GMR head hi for playback is 
constituted from a spin bulb mold thin film magnetic cell, a gap layer, and a shield layer. In 
addition, the laminating of the inductive head h2 for record may be carried out to GMR head 
hi for said playback. [0069] It is possible to be prepared in 151d of trailing side edge sections 
of a slider 151 with an inductive head h2, to constitute the thin film magnetic head 150, and to 
detect the record magnetic field of magnetic-recording data medium, such as a hard disk, as 
GMR head hi which comes to provide this spin bulb mold thin film magnetic cell is shown in 
drawing 5 . In addition, in drawing 1 , the migration direction of magnetic-recording data 
medium is a graphic display Z direction, and the direction of the leak magnetic field from 
magnetic-recording data medium is the direction of Y. [0070] The thin film magnetic head 150 
shown in drawing 5 is constituted considering GMR head hi and inductive head h2 with which 
151d of end faces of a slider 151 and a slider 151 was equipped as a subject. A sign 155 shows 
the leading side which is the upstream of the migration direction of magnetic-recording data 
medium of a slider 151, and the sign 156 shows the trailing side. Rails 151a, 151a, and 151b 
are formed in the data-medium opposed face 152 of this slider 151, and it is made into the Ayr 
grooves 151c and 151c between each rails at it. [0071] The substrate layer 200 of the 
nonmagnetic insulating material which consists of aluminum 203 by which GMR head hi was 
formed on 151d of end faces of a slider 151 as shown in drawing 6 , The lower shield layer 163 
which consists of a magnetic alloy formed on the substrate layer 200, The lower gap layer 164 
by which the laminating was carried out to the lower shield layer 163, and the spin bulb mold 
thin film magnetic cell 1 exposed from the data-medium opposed face 152, The wrap up gap 
layer 166 and the up gap layer 166 consist of wrap up shield layers 167 in the spin bulb mold 
thin film magnetic cell 1 and the lower gap layer 164. The up shield layer 167 is considered as 
combination with the lower core layer of an inductive head h2. [0072] The inductive head h2 
consists of up core layers 178 which are joined to the wrap up insulating layer 177 and the gap 
layer 174 in the lower core layer (up shield layer) 167, the gap layer 174 by which the 
laminating was carried out to the lower core layer 167, a coil 176, and a coil 176, and are 
joined to the lower core layer 167 in a coil 176 side. The coil 176 is patternized so that it may 
become spiral superficially, moreover, the coil 176 — end face section 178b of the up core layer 
178 is mostly connected to the lower core layer 167 magnetically in a part for a center section. 
Moreover, the laminating of the protective layer 179 which consists of an alumina etc. is carried 
out to the up core layer 178. [0073] An antiferromagnetism layer, a fixed magnetic layer, a 
nonmagnetic conductive layer, and the free magnetic layer of the spin bulb mold thin film 
magnetic cell 1 shown in drawing 1 are the formed so-called bottom product type of single spin 
bulb mold thin film magnetic cells every much more. Moreover, the spin bulb mold thin film 
magnetic cell 1 of this example arranges the magnetization direction of a free magnetic layer in 
the direction which crosses to the magnetization direction of a fixed magnetic layer with the 
exchange bias method which uses an antiferromagnetism material as a bias layer. Since said 
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exchange bias method has an insensible field, control of the effective width of recording track 
is a method suitable for a spin bulb mold thin film magnetic cell with the narrow width of 
recording track corresponding to high density record as compared with a difficult hard bias 
method. [0074] In drawing 1 , Sign K shows the substrate. The antiferromagnetism layer 2 is 
formed on this substrate K. Furthermore, the fixed magnetic layer 3 is formed on said 
antiferromagnetism layer 2, the nonmagnetic conductive layer 4 is formed on this fixed magnetic 
layer 3, and the free magnetic layer 5 is further formed on said nonmagnetic conductive layer 
4. Moreover, on said free magnetic layer 5, the soft magnetism layers 7 and 7 open the gap 
equivalent to the width of recording track Tw, and are prepared. The bias layers 6 and 6 are 
formed on said soft magnetism layers 7 and 7, and conductive layers 8 and 8 are formed on said 
bias layers 6 and 6. [0075] The substrate layer 200 to which said substrate K becomes front 
faces, such as the aluminum203-TiC system ceramics 151, from aluminum 203 (alumina) of 
a nonmagnetic insulating material is formed, and sequential formation of the lower shield layer 
163 and the lower gap layer 164 is carried out on the substrate layer 200. [0076] Said 
antiferromagnetism layer 2 consists of an alloy containing at least one sort or two sorts or more 
of elements of Pt, Pd, Ir, Rh, Ru, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn. 
The antiferromagnetism layer 2 which consists of these alloys has the feature of excelling in 
thermal resistance and corrosion resistance. As for said especially antiferromagnetism layer 2, 
it is desirable that it is the alloy which consists of the following empirical formula. XmMnlOO- 
m, however X are at least one or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and the Os(es), 
and m which shows a presentation ratio is m<=48 atom %<=60 atom %. [0077] 
Furthermore, said antiferromagnetism layer 2 may be an alloy which consists of the following 
empirical formula. PtmMnlOO-m-nDn, however D are at least one sort or two sorts or more 
of elements of Pd, Ir, Rh, Ru, and the Os(es), and m and n which show a presentation ratio are 
48 atom %<=m + n<=60 atom % and n< =0.2 atom %< =40 atom %. [0078] Moreover, 
as for said antiferromagnetism layer, in the above-mentioned spin bulb mold thin film magnetic 
cell, it is desirable that it is the alloy which consists of the following empirical formula. 
PtqMnlOO-q-jLj, however L are at least one sort or two sorts or more of elements of Au, Ag, 
Cr, nickel, Ne, Ar, Xe, and the Kr(s), and q and j which show a presentation ratio are 48 atom 
% < =q+j < = 60 atom % and j < = 0.2 atom % < = 10 atom %. Moreover, it is more desirable 
that q which shows a presentation ratio, and j are 48 atom %< =q+j< =58 atom % and 
j< =0.2 atom %< =10 atom %. [0079] Said fixed magnetic layer 3 is formed with for 
example, Co film, the NiFe alloy, the CoNiFe alloy, the CoFe alloy, the CoNi alloy, etc. The 
fixed magnetic layer 3 shown in drawing 1 is formed in contact with the antiferromagnetism 
layer 2, and is magnetized by performing heat treatment among a magnetic field by the exchange 
anisotropy field by the switched connection generated in the interface of said fixed magnetic 
layer 3 and said antiferromagnetism layer 2. The magnetization direction of said fixed magnetic 
layer 3 is being fixed in the direction of graphic display Y, i.e., the direction which separates 
from a record medium, (the height direction). [0080] Moreover, as for said nonmagnetic 
conductive layer 4, it is desirable to be formed with nonmagnetic electric conduction films, such 
as Cu, Au, and Ag. [0081] Moreover, as for said free magnetic layer 5, it is desirable to be 
formed with the same construction material as said fixed magnetic layer 3 etc. Said free 
magnetic layer 5 is magnetized by the bias magnetic field from the bias layer 6, and the 
magnetization direction is arranged in graphic display XI direction, the opposite direction, i.e., 
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the magnetization direction of the fixed magnetic layer 3, and the crossing direction. When said 
free magnetic layer 5 is single-domain-ized by said bias layer 6, generating of a Barkhausen 
noise is prevented. [0082] As for said soft magnetism layer 7, it is desirable for it to be formed 
with Co, nickel, Fe, a Co-Fe alloy, a Co-nickel-Fe alloy, a CoNi alloy, a NiFe alloy, etc., and 
to be formed with the same alloy as the material which constitutes the free magnetic layer 5 
especially, and when the front face of the free magnetic layer 5 is formed with the NiFe alloy, 
it is desirable to form the soft magnetism layer 7 with a NiFe alloy. This becomes that it is [ 
ferromagnetic association by the interface of the soft magnetism layer 7 and the free magnetic 
layer 5 ] trustworthier to make the soft magnetism layer 7 the same as that of the material which 
constitutes the free magnetic layer 5, and it becomes possible to make the switched connection 
magnetic field of the one direction anisotropy which the interface of the bias layer 6 and the soft 
magnetism layer 7 was made to generate spread to the free magnetic layer 5 through the soft 
magnetism layer 7 of it. [0083] Said bias layer 6 like said antiferromagnetism layer 2 At least 
one sort or two sorts or more of elements of Pt, Pd, Ir, Rh, Ru, Os, Au, Ag, Cr, nickel, Ne, 
Ar, Xe, and the Kr(s), Consist of an alloy containing Mn and an exchange anisotropy field is 
discovered by heat treatment among a magnetic field in an interface with the soft magnetism 
layer 7. An exchange anisotropy field spreads to the soft magnetism layer 7, and magnetizes the 
free magnetic layer 5 in the fixed direction by ferromagnetic association generated in the 
interface of the soft magnetism layer 7 and the free magnetic layer 5. And the bias layer 6 which 
consists of these alloys has the feature of excelling in thermal resistance and corrosion 
resistance. [0084] As for said especially bias layer 6, it is desirable that it is the alloy which 
consists of the following empirical formula. XmMnlOO-m, however X are at least one or more 
sorts of elements of Pt, Pd, Ir, Rh, Ru, and the Os(es), and m which shows a presentation ratio 
is m< =52 atom %< = 60 atom %. Furthermore, the bias layer 6 may be an alloy which 
consists of the following empirical formula. PtmMnlOO-m-nDn, however D are at least one sort 
or two sorts or more of elements of Pd, Ir, Rh, Ru, and the Os(es), and m and n which show 
a presentation ratio are 52 atom % < =m + n< =60 atom % and n< =0.2 atom %< =40 atom 
%. [0085] Furthermore, in the above-mentioned spin bulb mold thin film magnetic cell, said 
bias layer may be an alloy which consists of the following empirical formula again. PtqMnlOO- 
q-jLj, however L are at least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, 
Ne, Ar, Xe, and the Kr(s), and q and j which show a presentation ratio are 52 atom 
%< =q+j< =60 atom % and j< =0.2 atom %< =10 atom %. Moreover, as for said 
conductive layers 8 and 8, being formed by Au, W, Cr, Ta, etc. is desirable. [0086] In this 
spin bulb mold thin film magnetic cell 1 , if the stationary current is given to the free magnetic 
layer 5, the nonmagnetic conductive layer 4, and the fixed magnetic layer 3 from conductive 
layers 8 and 8 and the leakage magnetic field from magnetic-recording data medium it runs to 
a graphic display Z direction is given in the direction of graphic display Y, the magnetization 
direction of said free magnetic layer 5 will be changed towards the direction of graphic display 
Y from the direction of graphic display X, and an opposite direction. Electric resistance changes 
by the relation between fluctuation of the magnetization direction within this free magnetic layer 
5, and the magnetization direction of the fixed magnetic layer 3, and the leakage magnetic field 
from magnetic-recording data medium is detected by the voltage change based on this resistance 
change. [0087] Next, the manufacture method of the spin bulb mold thin film magnetic cell 1 
of this invention is explained. This manufacture method with the location of the 
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antiferromagnetism layer 2 in the spin bulb mold thin film magnetic cell 1 , and the bias layers 
6 and 6 It is made using the property in which the magnitude of the exchange anisotropy field 
of the antiferromagnetism layer 2 generated by heat treatment and the bias layers 6 and 6 is 
different. The magnetization direction of the fixed magnetic layer 3 is fixed by heat treatment 
of the 1st time, and the magnetization direction of the free magnetic layer 5 is arranged in the 
magnetization direction of said fixed magnetic layer 3, and the crossing direction by the 2nd heat 
treatment. [0088] namely, by the manufacture method of the spin bulb mold thin film magnetic 
cell 1 of this invention On Substrate K, the antiferromagnetism layer 2, the fixed magnetic layer 
3, and the nonmagnetic conductive layer 4, Impressing the 1st magnetic field which is the width- 
of-recording-track Tw direction and the direction (space perpendicular direction of drawing 2 
) which intersects perpendicularly to said 1st layered product al, after forming the 1st layered 
product al which carries out the laminating of the free magnetic layer 5 one by one, and is 
shown in drawing 2 Heat-treat at the 1st heat treatment temperature, said antiferromagnetism 
layer 2 is made to generate an exchange anisotropy field, and magnetization of said fixed 
magnetic layer 3 is fixed. [0089] Next, as shown in drawing 3 , the resist 351 for lift offs 
which has the end face section of the width of face equivalent to the width of recording track 
Tw is formed on said 1st layered product al, and rare gas, such as Ar, performs the front face 
of the free magnetic layer 5 which is not covered by the resist 351 for lift offs used as a mask, 
and it cleans by the ion milling method or the reverse spatter. As shown in drawing 4 , 
subsequently, on the front face of the free magnetic layer 5 which opened the gap equivalent to 
the width of recording track Tw, and was exposed, and the lift-off resist 351 If etching removes 
the lift-off resist 351 after forming the soft magnetism layers 7 and 7, then forming the bias 
layers 6 and 6 on said soft magnetism layers 7 and 7 and forming conductive layers 8 and 8 on 
said bias layers 6 and 6 further The 2nd layered product a2 of the same configuration as the spin 
bulb mold thin film magnetic cell 1 shown in drawing 1 is obtained. [0090] Thus, the spin bulb 
mold thin film magnetic cell 1 is obtained by heat-treating at the 2nd heat treatment temperature, 
and giving the bias magnetic field of the magnetization direction of said fixed magnetic layer 3, 
and the crossing direction to said free magnetic layer 5, impressing the 2nd magnetic field 
smaller than the exchange anisotropy field of said antiferromagnetism layer 2 in the width-of- 
recording-track Tw direction to the 2nd obtained layered product a2. [0091] Next, the relation 
between the heat treatment temperature of an antiferromagnetism layer and an exchange 
anisotropy field is explained in detail with reference to drawing 21 , drawing 22 , and drawing 
23 . < > mark which ** mark shown in drawing 21 showed the heat treatment temperature 
dependence of the exchange anisotropy field of the bottom product mold single spin bulb thin 
film magnetic cell which has arranged the antiferromagnetism layer between a substrate and a 
free magnetic layer, and was shown in drawing 21 shows the heat treatment temperature 
dependence of the exchange anisotropy field of the top mold single spin bulb thin film magnetic 
cell which has arranged the antiferromagnetism layer in the location which is distant from a 
substrate from a free magnetic layer. Therefore, the antiferromagnetism layer of the top mold 
single spin bulb thin film magnetic cell of < > mark will be prepared in the location distant 
from the substrate rather than the antiferromagnetism layer of the bottom product mold single 
spin bulb thin film magnetic cell of ** mark. [0092] The top mold spin bulb mold thin film 
magnetic cell specifically shown by < > mark shown in drawing 21 The substrate insulating 
layer 200 which consists of aluminum 203 (1000 A in thickness) on the substrate K of Si as 
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shown in drawing 24 , the substrate layer 210 which consists of Ta (50 A in thickness), a NiFe 
alloy (70A in thickness), Co layer The free magnetic layer 5 which consists of two-layer [ with 
a (thickness of 10A) ], Cu It is the thing of a configuration of having been formed in order of 
the nonmagnetic conductive layer 4 which consists of (30A in thickness), the fixed magnetic 
layer 3 which consists of Co (25 A in thickness) , the antiferromagnetism layer 2 which consists 
of Pt55.4Mn44.6 (300A in thickness), and the protective layer 220 which consists of Ta (50A 
in thickness) . [0093] Moreover, the bottom product mold spin bulb mold thin film magnetic cell 
shown by ** mark shown in drawing 21 As shown in drawing 23 On the Si substrate K, 
aluminum 203 The substrate insulating layer 200, Ta which consist of (1000A in thickness) The 
substrate layer 210 which consists of (30 A in thickness), the antiferromagnetism layer 2 which 
consists of Pt54.4Mn45.6 (300A in thickness), the fixed magnetic layer 3 which consists of Co 
(25 A in thickness) , the nonmagnetic conductive layer 4 which consists of Cu (26A in thickness) , 
Co layer (10A in thickness), It is the thing of a configuration of having been formed in order 
of the free magnetic layer 5 which consists of two-layer [ of a NiFe alloy (70A in thickness) ] , 
and the protective layer 220 which consists of Ta (50A in thickness). [0094] That is, the 
antiferromagnetism layer 2 is arranged at the fixed magnetic layer 3 upside, between the Si 
substrate K and the antiferromagnetism layer 2, the free magnetic layer 5, the nonmagnetic 
conductive layer 4, and the fixed magnetic layer 3 are pinched, and the top mold spin bulb mold 
thin film magnetic cell shown by < > mark is formed in it. That is, the antiferromagnetism 
layer 2 is arranged at the fixed magnetic layer 3 bottom, and the bottom product mold spin bulb 
mold thin film magnetic cell shown by ** mark is made into the structure where the fixed 
magnetic layer 3, the nonmagnetic conductive layer 4, and the free magnetic layer 5 are not 
formed, between the Si substrate K and the antiferromagnetism layer 2. [0095] As shown in 
drawing 21 , if the exchange anisotropy field of the antiferromagnetism layer (Pt55.4Mn44.6) 
shown by ** mark passes over 220 degrees C, and begins to go up and 240 degrees C is 
exceeded, it will become 700 (Oe) degrees and will become fixed. Moreover, the exchange 
anisotropy field of the antiferromagnetism layer (Pt54.4Mn45.6) shown by < > mark passes 
over 240 degrees C, goes up, and if it exceeds 260 degrees C, it will become fixed exceeding 
600 (Oe). Thus, as compared with the antiferromagnetism layer (< > mark) arranged in the 
location which separated the antiferromagnetism layer (** mark) arranged in the location near 
a substrate from the substrate, it turns out that a high exchange anisotropy field is obtained at 
a comparatively low heat treatment temperature. [0096] The manufacture method of the spin 
bulb mold thin film magnetic cell 1 of this invention uses the property of the antiferromagnetism 
layer mentioned above. That is, the spin bulb mold thin film magnetic cell 1 of this invention 
is the bottom product mold spin bulb mold thin film magnetic cell 1 with a near (or the 
antiferromagnetism layer 2 has been arranged under the fixed magnetic layer 3) distance of the 
antiferromagnetism layer 2 and Substrate K, and the bias layer 6 formed with the same material 
as the alloy used for said antiferromagnetism layer 2 is arranged in the location more distant than 
the antiferromagnetism layer 2 from Substrate K. [0097] When said 1st layered product al is 
heat-treated at the 1st heat treatment temperature (220-270 degrees C), following, for example, 
impressing the 1st magnetic field, an exchange anisotropy field arises in the antiferromagnetism 
layer 2, and the magnetization direction of the fixed magnetic layer 3 is fixed. Moreover, the 
exchange anisotropy field of the antiferromagnetism layer 2 becomes more than 600 Oe (48000 
A/m). Next, if said 2nd layered product a2 is heat-treated at the 2nd heat treatment temperature 
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(250-270 degrees C), impressing the 2nd magnetic field of the direction which intersects 
perpendicularly with the 1st magnetic field, it will consider as the direction where the 
magnetization direction of the free magnetic layer 5 crosses to the 1st magnetic field. Moreover, 
the exchange anisotropy field of the bias layer 6 becomes more than 600 Oe (48000 A/m). 
[0098] If it is made smaller than the exchange anisotropy field of the antiferromagnetism layer 
2 which generated the 2nd magnetic field in previous heat treatment at this time, even if the 2nd 
magnetic field is impressed to the antiferromagnetism layer 2, it will become possible for the 
exchange anisotropy field of the antiferromagnetism layer 2 not to deteriorate, and to keep the 
magnetization direction of the fixed magnetic layer 3 fixed. By this, the magnetization direction 
of the fixed magnetic layer 3 and the magnetization direction of the free magnetic layer 5 can 
be carried out in the crossing direction. [0099] As for the 1st heat treatment temperature, it is 
desirable to consider as the range of 220 degrees C - 270 degrees C. Since the exchange 
anisotropy field of the antiferromagnetism layer 2 will become that the 1st heat treatment 
temperature is less than 220 degrees C below 200 (Oe), and magnetization of the fixed magnetic 
layer 3 will not become high but the magnetization direction of the fixed magnetic layer 3 will 
be magnetized in the same direction as the magnetization direction of the free magnetic layer 5 
by 2nd heat treatment, it is not desirable. On the other hand, if the 1st heat treatment 
temperature exceeds 270 degrees C, it is not desirable in order to cause deterioration of the 
magneto-resistive effect by the thermal diffusion of the atom in the interface of the interface of 
each class, Cu layer which is the nonmagnetic conductive layer 4 especially and the free 
magnetic layer 5, or the Cu layer and the fixed magnetic layer 3 etc. Moreover, since the range 
of 230 degrees C - 270 degrees C, then the exchange anisotropy field of the antiferromagnetism 
layer 2 can be carried out for the 1st heat treatment temperature to more than 400 Oe (32000 
A/m) and magnetization of the fixed magnetic layer 3 can be enlarged, it is more desirable. 
[0100] As for the 2nd heat treatment temperature, it is desirable to consider as the range of 250 
degrees C - 270 degrees C. Since it becomes impossible to enlarge the vertical bias magnetic 
field which it becomes impossible to carry out the exchange anisotropy field of the bias layer 
6 to the 2nd heat treatment temperature being less than 250 degrees C more than 400Oe(s) 
(32000 A/m), and is impressed to the free magnetic layer 5, it is not desirable. On the other 
hand, even if the 2nd heat treatment temperature exceeds 270 degrees C, since the exchange 
anisotropy field of the bias layer 6 becomes fixed, and does not increase but causes deterioration 
of the magneto-resistive effect by the atomic-heat diffusion by the layer interface etc. , it is not 
desirable any longer. [0101] As for said 1st magnetic field, it is desirable to carry out to more 
than 10 Oe (800 A/m) degree. Since the exchange anisotropy field of the antiferromagnetism 
layer 2 is not fully obtained as the 1st magnetic field is under 10 Oe (800 A/m), it is not 
desirable. Moreover, as for said 2nd magnetic field, it is desirable to consider as a magnetic 
field smaller than the switched connection magnetic field of the antiferromagnetism layer 2 
generated in heat treatment of the 1st time, and to consider as the range of a 10 - 600 Oe (800 - 
48000 A/m) degree. It is a 200 Oe (1600 A/m) degree more preferably. Since the exchange 
anisotropy field of the bias layer 6 is not fully obtained as the 2nd magnetic field is under 10 
Oe (800 A/m), it is not desirable. On the other hand, since there is a possibility of degrading 
the switched connection magnetic field of the antiferromagnetism layer generated in heat 
treatment of the 1st time if the 2nd magnetic field exceeds 600 Oe (800 - 48000 A/m), it is not 
desirable. [0102] Next, the relation of the presentation and exchange anisotropy field of an 
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antiferromagnetism layer in case heat treatment temperature is 245 degrees C or 270 degrees C 
is explained in detail with reference to drawing 22 . The graphic display ** mark shows the 
relation of the presentation and exchange anisotropy field of the antiferromagnetism layer of a 
top (or antiferromagnetism layer has been arranged on fixed magnetic layer) mold single spin 
bulb thin film magnetic cell which have arranged the antiferromagnetism layer in the location 
which is distant from a substrate from a free magnetic layer, and the graphic display ** mark 
is heat-treated at 270 degrees C. The graphic display O mark and - mark show the relation of 
the presentation and exchange anisotropy field of the antiferromagnetism layer of a bottom 
product (or antiferromagnetism layer has been arranged under fixed magnetic layer) mold single 
spin bulb thin film magnetic cell which have arranged the antiferromagnetism layer between a 
substrate and a free magnetic layer, and the graphic display O mark heat-treats 270 degrees C 
and the graphic display - mark at 245 degrees C. [0103] The top mold spin bulb mold thin film 
magnetic cell shown by ** mark specifically The substrate insulating layer 200 which consists 
of aluminum 203 (1000A in thickness) on the Si substrate K as shown in drawing 24 , the 
substrate layer 210 which consists of Ta (50A in thickness), a NiFe alloy (70A in thickness), 
It is the thing of a configuration of consisting of the two-layer free magnetic layer 5 which 
consists of Co (10 A in thickness) , the nonmagnetic conductive layer 4 which consists of Cu (30 A 
in thickness), the fixed magnetic layer 3 which consists of Co (25 A in thickness), an 
antiferromagnetism layer 2 which consists of PtmMnt (300A in thickness) , and a protective layer 
220 which consists of Ta (50A in thickness). It is. [0104] On the other hand, the bottom 
product mold spin bulb mold thin film magnetic cell shown by O mark and - mark As shown 
in drawing 23 On the Si substrate K, aluminum 203 The substrate insulating layer 200, Ta 
which consist of (1000A in thickness) The substrate layer 210 which consists of (30A in 
thickness), the antiferromagnetism layer 2 which consists of PtmMnlOO-m (300A in thickness), 
the fixed magnetic layer 3 which consists of Co (25 A in thickness) , the nonmagnetic conductive 
layer 4 which consists of Cu (26 A in thickness), Co (10A in thickness), It is the thing of a 
configuration of consisting of a free magnetic layer 5 which consists of two-layer [ of a NiFe 
alloy (70A in thickness) ], and a protective layer 220 which consists of Ta (50A in thickness). 
[0105] By the manufacture method of the spin bulb mold thin film magnetic cell 1 of this 
invention, the property of the antiferromagnetism layer of the bottom product mold spin bulb 
mold thin film magnetic cell shown in drawing 22 and a top mold spin bulb mold thin film 
magnetic cell is used. That is, as for the presentation range of the alloy used for the 
antiferromagnetism layer 2 in the spin bulb mold thin film magnetic cell 1 of this invention 
which is a bottom product mold spin bulb mold thin film magnetic cell, it is desirable to suppose 
that it is the same as that of the antiferromagnetism layer of the bottom product mold spin bulb 
mold thin film magnetic cell shown in drawing 23 , and, as for the presentation range of the 
alloy used for said bias layer 6, it is desirable to suppose that it is the same as that of the 
antiferromagnetism layer of the top [0106] moreover, when said antiferromagnetism layer 2 is 
used as the alloy which consists of XmMnlOO-m (however, X - at least one or more sorts of 
elements of Pt, Pd, Ir, Rh, Ru, and the Os(es)), it is desirable the antiferromagnetism layer of 
a bottom product mold spin bulb mold thin film magnetic cell, and here that m which shows a 
presentation ratio is m < =48 atom % < =60 atom %, so that clearly from drawing 22 . When 
m exceeds under 48 atom % or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of XmMnlOO-m / grid / L10 type-rule ], and stops showing an antiferromagnetism 
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property, even if it performs 2nd heat treatment with a heat treatment temperature of 270 
degrees C. That is, since it stops, showing a tropism switched connection magnetic field 
(exchange anisotropy field) on the other hand, it is not desirable. [0107] Moreover, the more 
desirable range of the presentation ratio m is m < =48 atom % < = 58 atom %. When under 48 
atom % or more than 58 atom % is exceeded, it is [ regulation ] hard coming-izing [ the crystal 
lattice of XmMnlOO-m / grid / L10 type-rule ], and stops showing an antiferromagnetism 
property, even if it performs 1st heat treatment with a heat treatment temperature of 245 degrees 
C. That is, since it stops, showing a tropism switched connection magnetic field on the other 
hand, it is not desirable. The still more desirable range of m is m < =49.8 atom % < = 58 atom 
%, and after performing 2nd heat treatment with a heat treatment temperature of 270 degrees 
C, the exchange anisotropy field more than 400 Oe (32000 A/m) is obtained. [0108] Moreover, 
it is PtmMnlOO-m-nDn (however, D), the antiferromagnetism layer 2, i.e., said 
antiferromagnetism layer, of a bottom product mold spin bulb mold thin film magnetic cell. 
When it considers as at least one sort or two sorts or more of elements of Pd, Ir, Rh, Ru, Ir, 
and the Os(es), as for m which shows a presentation ratio, and n, it is desirable that they are 48 
atom % < = m + n< =60 atom % and n < =0.2 atom % < = 40 atom %. When presentation ratio 
m + n exceeds under 48 atom % or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of PtmMnlOO-m-nDn / grid / L10 type-rule ], and stops showing an antiferromagnetism 
property, even if it performs 2nd heat treatment with a heat treatment temperature of 270 
degrees C. That is, since it stops, showing a tropism switched connection magnetic field on the 
other hand, it is not desirable. Moreover, since the effect of the acceleration of regulation-izing 
of the crystal lattice of the antiferromagnetism layer 2 by the presentation ratio n being under 
0.2 atom %, i.e., the effect which enlarges an exchange anisotropy field, becomes scarce, if the 
presentation ratio n exceeds 40 atom % preferably, since an exchange anisotropy field will 
decrease conversely, it is not desirable. [0109] Moreover, the more desirable range of 
presentation ratio m + n is 48 atom %<=m + n<=58 atom %. When presentation ratio m + n 
exceeds under 48 atom % or 58 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of PtmMnlOO-m-nDn / grid / L10 type-rule ], and stops showing an antiferromagnetism 
property, even if it performs 1st heat treatment with a heat treatment temperature of 245 degrees 
C. That is, since it stops, showing a tropism switched connection magnetic field on the other 
hand, it is not desirable. Moreover, the still more desirable ranges of presentation ratio m + n 
are 49.8 atom %<=m + n<=58 atom % and 0.2% < =n< =40, and the exchange anisotropy 
field more than 400 Oe (32000 A/m) is obtained. [0110] Moreover, it is PtqMnlOO-q-jLj 
(however, L), the antiferromagnetism layer 2, i.e., said antiferromagnetism layer, of a bottom 
product mold spin bulb mold thin film magnetic cell. When it considers as at least one sort or 
two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), as for q which 
shows a presentation ratio, and j, it is desirable that they are 48 atom %< =q+j< =60 atom 
% and j < =0.2 atom % < = 10 atom %. When presentation ratio q+j exceeds under 48 atom 
% or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of PtqMnlOO-q-jLj 
/ grid / L10 type-rule ], and stops showing an antiferromagnetism property, even if it performs 
2nd heat treatment with a heat treatment temperature of 270 degrees C. That is, since it stops, 
showing a tropism switched connection magnetic field on the other hand, it is not desirable. 
Moreover, since the improvement effect of a tropism switched connection magnetic field does 
not fully show up while it is based on addition of Element L that the presentation ratio j is under 
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0.2 atom %, if j exceeds 10 atom % preferably, since a tropism exchange anisotropy field will 
fall on the other hand, it is not desirable. [0111] Moreover, the more desirable range of q+j 
which shows a presentation ratio is 48 atom %< =q+j< =58 atom %. When presentation ratio 
q+j exceeds under 48 atom % or 58 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of PtqMnlOO-q-jLj / grid / L10 type-rule ], and stops showing an antiferromagnetism 
property, even if it performs 1st heat treatment with a heat treatment temperature of 245 degrees 
C. That is, since it stops, showing a tropism switched connection magnetic field on the other 
hand, it is not desirable. Moreover, the still more desirable ranges of q+j which shows a 
presentation ratio are 49.8 atom %<=q+j<=58 atom % and j < =0.2 atom % < = 10 atom 
%, and the exchange anisotropy field more than 400 Oe (32000 A/m) is obtained. [0112] when 
said bias layer 6 is used as the alloy which consists of XmMnlOO-m (however, X — at least one 
or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and the Os(es)), it is desirable that the 
presentation ratio m is m < =52 atom % < = 60 atom % the antiferromagnetism layer of the spin 
bulb mold thin film magnetic cell of a top mold, and here, so that clearly from drawing 22 . 
When the presentation ratio m exceeds under 52 atom % or more than 60 atom %, it is [ 
regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m / grid / L10 type-rule ], and 
stops showing an antiferromagnetism property, even if it performs 2nd heat treatment with a heat 
treatment temperature of 270 degrees C. That is, since it stops, showing a tropism switched 
connection magnetic field on the other hand, it is not desirable. Moreover, the more desirable 
range of the presentation ratio m is m < =52.8 atom % < =59.2 atom %, and it is acquired, the 
exchange anisotropy field, i.e., the bias magnetic field, more than 200 Oe (16000 A/m). [0113] 
moreover, when it is made into PtmMnlOO-m-nDn (however, D - at least one sort or two sorts 
or more of elements of Pd, Rh, Ru, Ir, and the Os(es)), the antiferromagnetism layer 6, i.e., 
said bias layer, of a top mold spin bulb mold thin film magnetic cell, as for m which shows a 
presentation ratio, and n, it is desirable that they are 52 atom %< =m + n< =60 atom % and 
n < = 0.2 atom % < = 40 atom %. [0114] When presentation ratio m + n exceeds under 52 atom 
% or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of PtmMnlOO-m-nDn 
/ grid / L10 type-rule ], and stops showing an antiferromagnetism property, even if it performs 
2nd heat treatment with a heat treatment temperature of 270 degrees C. That is, since it stops, 
showing a tropism switched connection magnetic field on the other hand, it is not desirable. 
Moreover, since the effect of the acceleration of regulation-izing of the crystal lattice of the 
antiferromagnetism layer 2 by the presentation ratio n being under 0.2 atom %, i.e., the effect 
which enlarges an exchange anisotropy field, becomes scarce, if the presentation ratio n exceeds 
40 atom % preferably, since an exchange anisotropy field will decrease conversely, it is not 
desirable. Furthermore, the more desirable ranges of presentation ratio m + n are 52.8 atom 
%< =m + n< =59.2 atom % and n< =0.2 atom %< =40 atom %, and it is acquired, the 
exchange anisotropy field, i.e., the bias magnetic field, more than 200 Oe (16000 A/m). [0115] 
Moreover, it is PtqMnlOO-q-jLj (however, L), the antiferromagnetism layer 6, i.e., said bias 
layer, of a top mold spin bulb mold thin film magnetic cell. When it considers as at least one 
sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), as for 
q which shows a presentation ratio, and j, it is desirable that they are 52 atom %< =q+j < =60 
atom % and j < =0.2 atom % < = 10 atom %. When presentation ratio q+j exceeds under 52 
atom % or 60 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of PtqMnlOO-q- 
jLj / grid / L10 type-rule ], and stops showing an antiferromagnetism property, even if it 
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performs 2nd heat treatment with a heat treatment temperature of 270 degrees C. That is, since 
it stops, showing a tropism switched connection magnetic field on the other hand, it is not 
desirable. Moreover, since the improvement effect of a tropism switched connection magnetic 
field does not fully show up while it is based on addition of Element L that j is under 0.2 atom 
%, if j exceeds 10 atom % preferably, since a tropism switched connection magnetic field will 
fall on the other hand, it is not desirable. [0116] Moreover, the more desirable ranges of 
presentation ratio m + n are 52.8 atom %<=m + n<=59.2 atom % and n<=0.2 atom 
% < =40 atom %, and it is acquired, the exchange anisotropy field, i.e., the bias magnetic field, 
more than 200 (Oe). [0117] moreover, clear from drawing 22 - as - the antiferromagnetism 
layer of a bottom product mold spin bulb mold thin film magnetic cell - here - said 
antiferromagnetism layer 2 and the antiferromagnetism layer of a top mold spin bulb mold thin 
film magnetic cell - here ~ said bias layer 6 - XmMnlOO-m (it Ir(s) and Rh(s) however, X -- 
Pt and Pd --) When it considers as the alloy which consists of at least one or more sorts of 
elements of Ru and the Os(es), it is desirable that m which shows the presentation ratio of said 
antiferromagnetism layer 2 and said bias layer 6 is m< =52 atom %< = 58 atom %. [0118] 
Even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees C as 
the presentation ratio m is under 52 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of Xm MnlOO-m which constitutes said bias layer 6 / grid / L10 type-rule ], and stops 
showing an antiferromagnetism property. That is, since it stops, showing a tropism switched 
connection magnetic field on the other hand, it is not desirable. When the presentation ratio m 
exceeds 58 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m 
which constitutes said antiferromagnetism layer 2 / grid / L10 type-rule ], and stops moreover, 
showing an antiferromagnetism property, even if it performs 1st heat treatment with a heat 
treatment temperature of 245 degrees C. That is, when it stops having, shown the tropism 
switched connection magnetic field on the other hand and 2nd heat treatment with a heat 
treatment temperature of 270 degrees C is performed, since the magnetization direction of the 
fixed magnetic layer 3 is not magnetized identically to the magnetization direction of the bias 
layer 6, or the magnetization direction of the fixed magnetic layer 3 stops intersecting 
perpendicularly with the magnetization direction of the bias layer 6 and the symmetric property 
of a playback output wave is no longer acquired as a result, it is not desirable. [0119] 
Moreover, when said antiferromagnetism layer 2 and said bias layer 6 consider as the alloy 
which consists of XmMnlOO-m, it is more desirable that m which shows the presentation ratio 
of the antiferromagnetism layer 2 and the bias layer 6 is m< = 52 atom %< =56.3 atom %. 
[0120] Even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees 
C as the presentation ratio m is under 52 atom %, it is [ regulation ] hard coming-izing [ the 
crystal lattice of XmMnlOO-m which constitutes the bias layer 6 / grid / L10 type-rule ], and 
stops showing an antiferromagnetism property. That is, since it stops, showing a tropism 
switched connection magnetic field on the other hand, it is not desirable. Moreover, if the 
presentation ratio m exceeds 56.3 atom %, the exchange anisotropy field by the bias layer 6 will 
become large rather than the exchange anisotropy field by the antiferromagnetism layer 2. When 
performing 2nd heat treatment with a heat treatment temperature of 270 degrees C, a bigger 
external magnetic field than the exchange anisotropy field by the antiferromagnetism layer 2 will 
be impressed to the bias layer 6. Since the fixed magnetic layer 3 is magnetized in the same 
direction as magnetization of the free magnetic layer 5 in the case of the 2nd heat treatment with 
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a heat treatment temperature of 270 degrees C or it is hard coming to arrange the magnetization 
direction of the free magnetic layer 5, and the magnetization direction of the fixed magnetic 
layer 3 in the rectangular direction in the case of the 2nd heat treatment, it is not desirable. 
[0121] Therefore, if the above-mentioned presentation ratio of the antiferromagnetism layer 2 
and the bias layer 6 is the range of 52 atom %< =m< =56.3 atom % Since the exchange 
anisotropy field of the antiferromagnetism layer 2 becomes larger than the switched connection 
magnetic field of the bias layer 6 even after the exchange anisotropy field of the 
antiferromagnetism layer 2 occurring at the time of the 1st heat treatment and performing 2nd 
heat treatment It is fixed without the magnetization direction of the fixed magnetic layer 3 
changing to impression of the signal magnetic field from magnetic-recording data medium, and 
since the magnetization direction of the free magnetic layer 5 can change smoothly, it is 
desirable. [0122] moreover, when the antiferromagnetism layer 2 and the bias layer 6 consider 
as PtmMnlOO-m-nDn (however, D - at least one sort or two sorts or more of elements of Pd, 
Ir, Rh, Ru, and the Os(es)), as for m which shows a presentation ratio, and n, it is desirable that 
they are 52 atom %< = m + n< =58 atom % and n< =0.2 atom %< =40 atom %. [0123] 
Even if it performs 2nd heat treatment with a heat treatment temperature of 270 degrees C as 
presentation ratio m + n is under 52 atom %, it is [ regulation ] hard coming-izing [ the crystal 
lattice of PtmMnlOO-m-nDn which constitutes said bias layer 6 / grid / L10 type-rule ], and 
stops showing an antiferromagnetism property. That is, since it stops, showing a tropism 
switched connection magnetic field on the other hand, it is not desirable. When m + n exceeds 
58 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of PtmMnlOO-m-nDn which 
constitutes said antiferromagnetism layer 2 / grid / L10 type-rule ], and stops moreover, showing 
an antiferromagnetism property, even if it performs 1st heat treatment with a heat treatment 
temperature of 245 degrees C. That is, when it stops having, shown the tropism switched 
connection magnetic field on the other hand and 2nd heat treatment with a heat treatment 
temperature of 270 degrees C is performed, since the magnetization direction of the fixed 
magnetic layer 3 is not made the same as that of the magnetization direction of the bias layer 
6, or the magnetization direction of the fixed magnetic layer 3 stops intersecting perpendicularly 
with the magnetization direction of the bias layer 6 and the symmetric property of a playback 
output wave is no longer acquired as a result, it is not desirable. [0124] Moreover, since the 
improvement effect of a tropism switched connection magnetic field does not fully show up 
while it is based on addition of Element D that the presentation ratio n is under 0.2 atom %, if 
n exceeds 40 atom % preferably, since a tropism switched connection magnetic field will fall 
on the other hand, it is not desirable. [0125] Moreover, when said antiferromagnetism layer 2 
and the bias layer 6 consider as the alloy which consists of PtmMnlOO-m-nDn, it is more 
desirable that m which shows a presentation ratio, and n are 52 atom %< =m + n< =56.3 atom 
% and n< =0.2 atom %< =40 atom %. [0126] Even if it performs 2nd heat treatment with 
a heat treatment temperature of 270 degrees C as presentation ratio m + n is under 52 atom %, 
it is [ regulation ] hard coming-izing [ the crystal lattice of PtmMnlOO-m-nDn which constitutes 
said bias layer 6 / grid / L10 type-rule ], and stops showing an antiferromagnetism property. 
That is, since it stops, showing a tropism switched connection magnetic field on the other hand, 
it is not desirable. Moreover, if presentation ratio m + n exceeds 56.3 atom %, the exchange 
anisotropy field by the bias layer 6 will become large rather than the exchange anisotropy field 
by the antiferromagnetism layer 2. When performing 2nd heat treatment with a heat treatment 
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temperature of 270 degrees C, a bigger external magnetic field than the exchange anisotropy 
field by the antiferromagnetism layer 2 will be impressed to the bias layer 6. Since the fixed 
magnetic layer 3 is magnetized in the same direction as magnetization of the free magnetic layer 
5 in the case of the 2nd heat treatment with a heat treatment temperature of 270 degrees C or 
it is hard coming to arrange the magnetization direction of the free magnetic layer 5, and the 
magnetization direction of the fixed magnetic layer 3 in the rectangular direction in the case of 
the 2nd heat treatment, it is not desirable. [0127] Moreover, since the improvement effect of 
a tropism switched connection magnetic field does not fully show up while it is based on addition 
of Element D that the presentation ratio n is under 0.2 atom %, if n exceeds 40 atom % 
preferably, since a tropism switched connection magnetic field will fall on the other hand, it is 
not desirable. [0128] Therefore, if the above-mentioned presentation ratio of the 
antiferromagnetism layer 2 and the bias layer 6 is 52 atom %<=m + n<=56.3 atom % and 
is n<=0.2 atom %< =40 atom % Since the exchange anisotropy field of the 
antiferromagnetism layer 2 becomes larger than the switched connection magnetic field of the 
bias layer 6 after the exchange anisotropy field of the antiferromagnetism layer 2 occurring at 
the time of the 1st heat treatment and performing 2nd heat treatment It is fixed without the 
magnetization direction of the fixed magnetic layer 3 changing to impression of the signal 
magnetic field from magnetic-recording data medium, and since the magnetization direction of 
the free magnetic layer 5 can change smoothly, it is desirable. [0129] moreover, when the 
antiferromagnetism layer 2 and the bias layer 6 consider as the alloy of the presentation which 
consists of PtqMnlOO-q-jLj (however, L at least one sort or two sorts or more of elements of 
Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s)), as for q which shows a presentation ratio, and 
j, it is desirable that they are 52 atom % < =q+j < =58 atom % and j < =0.2 atom % < = 10 
atom %. [0130] Even if it performs 2nd heat treatment with a heat treatment temperature of 270 
degrees C as presentation ratio q+j is under 52 atom 96, it is [ regulation ] hard coming-izing 
[ the crystal lattice of PtqMnlOO-q-jLj which constitutes said bias layer 6 / grid / L10 type-rule 
], and stops showing an antiferromagnetism property. That is, since it stops, showing a tropism 
switched connection magnetic field on the other hand, it is not desirable. When presentation ratio 
q+j exceeds 58 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of PtqMnlOO- 
q-jLj which constitutes said antiferromagnetism layer 2 / grid / L10 type-rule ], and stops 
moreover, showing an antiferromagnetism property, even if it performs 1st heat treatment with 
a heat treatment temperature of 245 degrees C. That is, when it stops having, shown the tropism 
switched connection magnetic field on the other hand and 2nd heat treatment with a heat 
treatment temperature of 270 degrees C is performed, since the magnetization direction of the 
fixed magnetic layer 3 is not made the same as that of the magnetization direction of the bias 
layer 6, or the magnetization direction of the fixed magnetic layer 3 stops intersecting 
perpendicularly with the magnetization direction of the bias layer 6 and the symmetric property 
of a playback output wave is no longer acquired as a result, it is not desirable. [0131] 
Moreover, since the improvement effect of a tropism switched connection magnetic field does 
not fully show up while it is based on addition of Element L that the presentation ratio j is under 
0.2 atom %, if j exceeds 10 atom % preferably, since a tropism switched connection magnetic 
field will fall on the other hand, it is not desirable. [0132] Moreover, when said 
antiferromagnetism layer 2 and the bias layer 6 consider as the alloy which consists of 
PtqMnlOO-q-jLj, it is more desirable that q which shows a presentation ratio, and j are 52 atom 
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%< =q+j< =56.3 atom % and j < =0.2 atom %< =10 atom %. [0133] Even if it performs 
2nd heat treatment with a heat treatment temperature of 270 degrees C as presentation ratio q+j 
is under 52 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of PtqMnlOO-q-jLj 
which constitutes said bias layer 6 / grid / L10 type-rule ], and stops showing an 
antiferromagnetism property. That is, since it stops, showing a tropism switched connection 
magnetic field on the other hand, it is not desirable. Moreover, if presentation ratio q+j exceeds 
56.3 atom %, the exchange anisotropy field by the bias layer 6 will become large rather than 
the exchange anisotropy field by the antiferromagnetism layer 2. When performing 2nd heat 
treatment with a heat treatment temperature of 270 degrees C, a bigger external magnetic field 
than the exchange anisotropy field by the antiferromagnetism layer 2 will be impressed to the 
bias layer 6. Since the fixed magnetic layer 3 is magnetized in the same direction as 
magnetization of the free magnetic layer 5 in the case of the 2nd heat treatment with a heat 
treatment temperature of 270 degrees C or it is hard coming to arrange the magnetization 
direction of the free magnetic layer 5, and the magnetization direction of the fixed magnetic 
layer 3 in the rectangular direction in the case of the 2nd heat treatment, it is not desirable. 
[0134] Moreover, since the improvement effect of a tropism switched connection magnetic field 
does not fully show up while it is based on addition of Element L that the presentation ratio j 
is under 0.2 atom %, if j exceeds 10 atom % preferably, since a tropism switched connection 
magnetic field will fall on the other hand, it is not desirable. [0135] Therefore, if the above- 
mentioned presentation ratio of the antiferromagnetism layer 2 and the bias layer 6 is 52 atom 
=q + j < =56.3 atom % and is j< = 0.2 atom %< =10 atom % Since the exchange 
anisotropy field of the antiferromagnetism layer 2 becomes larger than the switched connection 
magnetic field of the bias layer 6 after the exchange anisotropy field of the antiferromagnetism 
layer 2 occurring at the time of the 1st heat treatment and performing 2nd heat treatment It is 
fixed without the magnetization direction of the fixed magnetic layer 3 changing to impression 
of the signal magnetic field from magnetic-recording data medium, and since the magnetization 
direction of the free magnetic layer 5 can change smoothly, it is desirable. [0136] The 
antiferromagnetism layer of a bottom product mold spin bulb mold thin film magnetic cell, and 
here Moreover, the presentation of said antiferromagnetism layer 2, the antiferromagnetism layer 
of a top mold spin bulb mold thin film magnetic cell - by making the presentations of said bias 
layer 6 differ here, for example, making [ more ] Mn concentration of the antiferromagnetism 
layer 2 than Mn concentration of the bias layer 6 The difference of the switched connection 
magnetic field of both after the 1st heat treatment can be made more remarkable, and it becomes 
possible to make more certainly magnetization of the free magnetic layer 5 and the fixed 
magnetic layer 3 into a rectangular condition after the 2nd heat treatment. Moreover, the 
difference of the exchange anisotropy field of both antiferromagnetism layer 2 and bias layer 6 
who made Mn concentration after the 2nd heat treatment differ can be made still more 
remarkable, the magnetization direction of the fixed magnetic layer 3 is fixed to impression of 
the signal magnetic field from magnetic-recording data medium, without changing, and the 
magnetization direction of the free magnetic layer 5 becomes possible [ changing smoothly ]. 
[0137] namely, the bias layer 6 - XmMnlOO-m (it Ir(s) X ~ Pt and Pd --) It considers as at least 
one or more sorts of elements of Rh, Ru, and the Os(es), and the alloy with which m which 
shows a presentation ratio consists of m< = 52 atom %< =60 atom %. It is more desirable to 
use the antiferromagnetism layer 2 as the alloy which consists of XmMnlOO-m (m X indicates 
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at least one or more sorts of elements of Pt, Pd, Ir, Rh, Ru, and the Os(es) and a presentation 
ratio to be is m < = 48 atom % < = 58 atom %) . [0138] Even if m which shows the presentation 
of the bias layer 6 will perform 2nd heat treatment with a heat treatment temperature of 270 
degrees C as shown in drawing 22 if it exceeds under 52 atom % or 60 atom %, it is [ 
regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m which constitutes the bias 
layer 6 / grid / L10 type-rule ], and stops showing an antiferromagnetism property. That is, 
since it stops showing an one direction switched connection magnetic field, it is not desirable. 
When m which shows the presentation of the antiferromagnetism layer 2 exceeds under 48 atom 
% or 58 atom %, it is [ regulation ] hard coming-izing [ the crystal lattice of XmMnlOO-m 
which constitutes the antiferromagnetism layer 2 1 grid / L10 type-rule ], and stops moreover, 
showing an antiferromagnetism property, even if it performs 1st heat treatment with a heat 
treatment temperature of 245 degrees C. That is, since it stops, showing a tropism switched 
connection magnetic field on the other hand, it is not desirable. [0139] Therefore, after 
performing 1st heat treatment with a heat treatment temperature [ 1st ] of 245 degrees C, the 
exchange anisotropy field of the antiferromagnetism layer 2 is generated. And at the time of the 
2nd heat treatment whose 2nd heat treatment temperature is 270 degrees C, an external magnetic 
field smaller than the exchange anisotropy field of the antiferromagnetism layer 2 is impressed. 
After performing 2nd heat treatment, so that the exchange anisotropy field of the 
antiferromagnetism layer 2 may become larger than the exchange anisotropy field of the bias 
layer 6 What is necessary is to change each presentation ratio and just to choose from the ranges 
of the presentation ratio (m< =48 atom %< =58 atom %) of the antiferromagnetism layer 2, 
and the presentation ratio (m< =52 atom %< = 60 atom %) of the bias layer 6. [0140] By 
choosing respectively the presentation ratio which fulfills such conditions, and making 
presentation ranges differ, rather than the case where the antiferromagnetism layer 2 and the bias 
layer 6 are formed by the same presentation, the combination which can make remarkable the 
difference of the switched connection magnetic field of the antiferromagnetism layer 2 and the 
exchange anisotropy field of the bias layer 6 at the time of the 2nd heat treatment becomes 
possible, and the flexibility of layout improves. Moreover, by generating the exchange 
anisotropy field of the antiferromagnetism layer 2, and making an external magnetic field smaller 
than the exchange anisotropy field of the antiferromagnetism layer 2 impress in the case of the 
2nd heat treatment in the case of the 1st heat treatment The magnetization direction of the free 
magnetic layer 5 and the fixed magnetic layer 3 can be made to cross not changing deterioration 
or the magnetization direction for the exchange anisotropy field of the antiferromagnetism layer 
2, and fixing the magnetization direction of the fixed magnetic layer 3 firmly. [0141] 
Furthermore, the exchange anisotropy field of the antiferromagnetism layer 2 can be made larger 
than the exchange anisotropy field of the bias layer 6 after the 2nd heat treatment, to impression 
of the signal magnetic field from magnetic-recording data medium, it is fixed without the 
magnetization direction of the fixed magnetic layer 3 changing, and the magnetization direction 
of the free magnetic layer 5 becomes possible [ changing smoothly ]. [0142] Another desirable 
combination of the antiferromagnetism layer 2 and the bias layer 6 the bias layer 6 — 
PtmMnlOO-m-nDn (it Ir(s) D — Pd — ) m which shows at least one sort or two sorts or more of 
elements of Rh, Ru, and the Os(es), and a presentation ratio, n considers as the alloy which 
consists of 52 atom % < =m + n< =60 atom % and n < =0.2 atom % < = 40 atom %, and it is 
the antiferromagnetism layer 2 PtmMnlOO-m-nDn (however, D) As for m which shows at least 
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one sort in Pd, Ir, Rh, Ru, and Os, or two sorts or more of elements, and a presentation ratio, 
and n, it is desirable to consider as the alloy which consists of 48 atom %< =m + n< =58 atom 
% and n< = 0.2 atom %< =40 atom %. [0143] When m + n which shows the presentation of 
the bias layer 6 exceeds under 52 atom % or 60 atom %, it is [ regulation ] hard coming-izing 
[ the crystal lattice of PtmMnlOO-m-nDn which constitutes the bias layer 6 / grid / L10 type-rule 
], and stops showing an antiferromagnetism property, even if it performs 2nd heat treatment with 
a heat treatment temperature of 270 degrees C. That is, since it stops, showing a tropism 
switched connection magnetic field on the other hand, it is not desirable. Moreover, since the 
improvement effect of a tropism switched connection magnetic field does not fully show up 
while it is based on addition of Element D that n which shows the presentation of the bias layer 
6 is under 0.2 atom %, if n exceeds 40 atom % preferably, since a tropism switched connection 
magnetic field will fall on the other hand, it is not desirable. [0144] When m + n which shows 
the presentation of the antiferromagnetism layer 2 exceeds under 48 atom % or 58 atom %, it 
is [ regulation ] hard coming-izing [ the crystal lattice of PtmMnlOO-m-nDn which constitutes 
the antiferromagnetism layer 2 / grid / L10 type-rule ], and stops moreover, showing an 
antiferromagnetism property, even if it performs 1st heat treatment with a heat treatment 
temperature of 245 degrees C. That is, since it stops showing an one direction switched 
connection magnetic field, it is not desirable. Moreover, since the improvement effect of a 
tropism switched connection magnetic field does not fully show up while it is based on addition 
of Element D that n which shows the presentation of the 2nd antiferromagnetism layer is under 
0.2 atom %, if n exceeds 40 atom % preferably, since a tropism switched connection magnetic 
field will fall on the other hand, it is not desirable. [0145] Therefore, after performing 1st heat 
treatment with a heat treatment temperature [ 1st ] of 245 degrees C, the exchange anisotropy 
field of the antiferromagnetism layer 2 is generated. And at the time of the 2nd heat treatment 
whose 2nd heat treatment temperature is 270 degrees C, an external magnetic field smaller than 
the exchange anisotropy field of the antiferromagnetism layer 2 is impressed. After performing 
2nd heat treatment, so that the exchange anisotropy field of the antiferromagnetism layer 2 may 
become larger than the exchange anisotropy field of the bias layer 6 What is necessary is to 
change each presentation ratio and just to choose from the ranges of the presentation ratio (48 
atom %<=m + n<=58 atom %) of the antiferromagnetism layer 2, and the presentation ratio 
(52 atom % < =m + n< =60 atom %) of the bias layer 6. [0146] By choosing respectively the 
presentation ratio which fulfills such conditions, and making presentation ranges differ, rather 
than the case where the antiferromagnetism layer 2 and the bias layer 6 are formed by the same 
presentation, the combination which can make remarkable the difference of the switched 
connection magnetic field of each antiferromagnetism layer 2 and the exchange anisotropy field 
of the bias layer 6 at the time of the 2nd heat treatment becomes possible, and the flexibility of 
layout improves. Moreover, by generating the exchange anisotropy field of the 
antiferromagnetism layer 2, and making an external magnetic field smaller than the exchange 
anisotropy field of the antiferromagnetism layer 2 impress in the case of the 2nd heat treatment 
in the case of the 1st heat treatment The magnetization direction of the free magnetic layer 5 and 
the fixed magnetic layer 3 can be made to cross not changing deterioration or the magnetization 
direction for the exchange anisotropy field of the antiferromagnetism layer 2, and fixing the 
magnetization direction of the fixed magnetic layer 3 firmly. [0147] Furthermore, the exchange 
anisotropy field of the antiferromagnetism layer 2 can be made larger than the exchange 
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anisotropy field of the bias layer 6 after the 2nd heat treatment, to impression of the signal 
magnetic field from magnetic-recording data medium, it is fixed without the magnetization 
direction of the fixed magnetic layer 3 changing, and the magnetization direction of the free 
magnetic layer 5 becomes possible [ changing smoothly ]. [0148] Another desirable combination 
of the antiferromagnetism layer 2 and the bias layer 6 It is the bias layer 6 PtqMnlOO-q-jLj 
(however, L) At least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, 
Xe, and the Kr(s), q which shows a presentation ratio, and j consider as the alloy which consists 
of 52 atom %< =q+j< =60 atom % and j< =0.2 atom %< =10 atom %, and it is the 
antiferromagnetism layer 2 PtqMnlOO-q-jLj (however, L) It is desirable that q which shows at 
least one sort or two sorts or more of elements of Au, Ag, Cr, nickel, Ne, Ar, Xe, and the 
Kr(s) and a presentation ratio, and j consider as the alloy which consists of 48 atom 
%< =q+j< =58 atom % and j< =0.2 atom %< =10 atom %. [0149] When q+j which 
shows the presentation of the bias layer 6 exceeds under 52 atom % or 60 atom %, the crystal 
lattice of PtqMnlOO-q-jLj which constitutes the bias layer 6 becomes that itis [ regulation-] hard 
to beized to L10 type-rule grid, and it stops showing an antiferromagnetism property, even if 
it performs 2nd heat treatment with a heat treatment temperature of 270 degrees C. That is, 
since it stops, showing a tropism switched connection magnetic field on the other hand, it is not 
desirable. Moreover, since the improvement effect of a tropism switched connection magnetic 
field does not fully show up while j which shows the presentation of the bias layer 6 is based 
on addition of Element L as it is under 0.2 atom %, if the presentation ratio j exceeds 10 atom 
% preferably, since a tropism switched connection magnetic field will fall on the other hand, 
it is not desirable. [0150] When q+j which shows the presentation of the antiferromagnetism 
layer 2 exceeds under 48 atom % or 58 atom %, it is [ regulation ] hard coming-izing [ the 
crystal lattice of PtqMnlOO-q-jLj which constitutes the antiferromagnetism layer 2 / grid / L10 
type-rule ], and stops moreover, showing an antiferromagnetism property, even if it performs 
1st heat treatment with a heat treatment temperature of 245 degrees C. That is, since it stops, 
showing a tropism switched connection magnetic field on the other hand, it is not desirable. 
Moreover, since the improvement effect of a tropism switched connection magnetic field does 
not fully show up while j which shows the presentation of the antiferromagnetism layer 2 is 
based on addition of Element L as it is under 0.2 atom %, if j exceeds 10 atom % preferably, 
since a tropism switched connection magnetic field will fall on the other hand, it is not desirable. 
[0151] Therefore, after performing 1st heat treatment with a heat treatment temperature [ 1st ] 
of 245 degrees C, the exchange anisotropy field of the antiferromagnetism layer 2 is generated. 
And at the time of the 2nd heat treatment whose 2nd heat treatment temperature is 270 degrees 
C, an external magnetic field smaller than the exchange anisotropy field of the 
antiferromagnetism layer 2 is impressed. After performing 2nd heat treatment, so that the 
exchange anisotropy field of the antiferromagnetism layer 2 may become larger than the 
exchange anisotropy field of the bias layer 6 What is necessary is to change each presentation 
ratio and just to choose from the ranges of the presentation ratio (48 atom %< =q+j< =58 
atom %) of the antiferromagnetism layer 2, and the presentation ratio (52 atom 
% < =q+j < =60 atom %) of the bias layer 6: [0152] By choosing respectively the presentation 
ratio which fulfills such conditions, and making presentation ranges differ, rather than the case 
where the antiferromagnetism layer 2 and the bias layer 6 are formed by the same presentation, 
the combination which can make remarkable the difference of the switched connection magnetic 
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field of each antiferromagnetism layer 2 and the exchange anisotropy field of the bias layer 6 
at the time of the 1st heat treatment and the 2nd heat treatment becomes possible, and the 
flexibility of layout improves. Moreover, by generating the exchange anisotropy field of the 
antiferromagnetism layer 2, and making an external magnetic field smaller than the exchange 
anisotropy field of the antiferromagnetism layer 2 impress in the case of the 2nd heat treatment 
in the case of the 1st heat treatment The magnetization direction of the free magnetic layer 5 and 
the fixed magnetic layer 3 can be made to cross not changing deterioration or the magnetization 
direction for the exchange anisotropy field of the antiferromagnetism layer 2, and fixing the 
magnetization direction of the fixed magnetic layer 3 firmly. [0153] Furthermore, the exchange 
anisotropy field of the antiferromagnetism layer 2 can be made larger than the exchange 
anisotropy field of the bias layer 6 after the 2nd heat treatment, to impression of the signal 
magnetic field from magnetic-recording data medium, it is fixed without the magnetization 
direction of the fixed magnetic layer 3 changing, and the magnetization direction of the free 
magnetic layer 5 becomes possible [ changing smoothly ]. [0154] In such a spin bulb mold thin 
film magnetic cell 1 , since the antiferromagnetism layer 2 and the bias layer 6 consist of an alloy 
containing at least one sort in Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and Kr, 
or two sorts or more of elements and Mn, the temperature characteristic of an exchange 
anisotropy field becomes good, and it becomes the spin bulb mold thin film magnetic cell 1 
excellent in thermal resistance. [0155] For example, the blocking temperature of a PtMn alloy 
is about 380 degrees C, and is high as compared with 150 degrees C of the FeMn alloy used for 
the bias layer in the conventional spin bulb mold thin film magnetic cell. Therefore, the 
endurance at the time of preparing for equipments, such as the thin film magnetic head from 
which the temperature in equipment serves as an elevated temperature, is good, and fluctuation 
of the exchange anisotropy field (switched connection magnetic field) by the temperature change 
can consider as few outstanding spin bulb mold thin film magnetic cells 1 . [0156] Furthermore, 
since blocking temperature will be able to become high and the antiferromagnetism layer 2 can 
be made to generate a big exchange anisotropy field by forming the antiferromagnetism layer 
2 with the above-mentioned material again, the magnetization direction of the fixed magnetic 
layer 3 is firmly fixable. Moreover, also in the bias layer 6 of this invention, and the 
antiferromagnetism layer 2, it is 380 degrees C, even if it measures the blocking temperature 
of a PtMn alloy with 230 degrees C of an IrMn alloy, it is high, and it is more desirable. 
[0157] By such manufacture method of the spin bulb mold thin film magnetic cell 1 In the 
antiferromagnetism layer 2 and the bias layer 6, at least one sort or two sorts or more of 
elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), Since the 
magnetization direction of the fixed magnetic layer 3 is fixed by heat treatment of the 1st time 
and the magnetization direction of the free magnetic layer 5 is arranged in the magnetization 
direction of said fixed magnetic layer 3, and the crossing direction by the 2nd heat treatment 
using the property of said alloy using the alloy containing Mn Without having an adverse effect 
in the magnetization direction of the fixed magnetic layer 3, the magnetization direction of the 
free magnetic layer 5 can be arranged in the magnetization direction of the fixed magnetic layer 
3, and the crossing direction, and the spin bulb mold thin film magnetic cell 1 excellent in 
thermal resistance can be obtained. [0158] Moreover, the manufacture method of this spin bulb 
mold thin film magnetic cell Since it is the method of forming the soft magnetism layers 7 and 
7 on the 1st layered product al, and forming the bias layers 6 and 6 on said soft magnetism 
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layers 7 and 7 Since it is necessary to clean the front face in which said bias layers 6 and 6 can 
be formed in, and said bias layers 6 and 6 are formed neither by ion milling nor the reverse 
spatter, without breaking a vacuum after forming the soft magnetism layers 7 and 7, The 
contamination by the reattachment object, the adverse effect to generating of the exchange 
anisotropy field by turbulence of a surface crystallized state, etc. can be made into the 
outstanding manufacture method which the inconvenience resulting from cleaning does not 
produce. Moreover, since it is not necessary to clean the field in which said bias layers 6 and 
6 are formed before forming said bias layers 6 and 6, it can manufacture easily. [0159] On the 
other hand, ferromagnetic association by the interface of the free magnetic layer 5 and the soft 
magnetism layer 7 is not so sensitive to contamination etc. as the switched connection in an 
interface with an antiferromagnetism layer. For this reason, although the vertical bias magnetic 
field to the free magnetic layer 5 is fully securable even if it forms the soft magnetism layer 7, 
once it takes out to atmospheric air, in advance of membrane formation of the soft magnetism 
layer 7, cleaning by ion milling, a reverse spatter, etc. may be performed, without breaking a 
vacuum. [0160] Moreover, by considering as the thin film magnetic head which comes to 
prepare the above-mentioned spin bulb mold thin film magnetic cell 1 for a slider 151, it excels 
in endurance and thermal resistance, and can consider as the thin film magnetic head with the 
high reliability from which sufficient exchange anisotropy field is obtained. [0161] In the spin 
bulb mold thin film magnetic cell 1 of the 1st operation gestalt of this invention, although the 
fixed magnetic layer 3 and the free magnetic layer 5 were formed in the thickness direction 
upper and lower sides of the nonmagnetic conductive layer 4 as monolayer structure, 
respectively as mentioned above, it is good also considering these as two or more structures. 
[0162] The mechanism which shows huge magnetic-reluctance change is based on spin 
dependence dispersion of the conduction electron produced in the interface of the nonmagnetic 
conductive layer 4, the fixed magnetic layer 3, and the free magnetic layer 5. Co layer can be 
illustrated as a combination with big spin dependence dispersion to said nonmagnetic conductive 
layer 4 which consists of Cu etc. For this reason, when the fixed magnetic layer 3 is formed 
with materials other than Co, it is desirable to form the portion by the side of the nonmagnetic 
conductive layer 4 of the fixed magnetic layer 3 by thin Co layer 3a, as the two-dot chain line 
of drawing 1 shows. Moreover, also when the free magnetic layer 5 is formed with materials 
other than Co, it is desirable to form the portion by the side of the nonmagnetic conductive layer 
4 of the free magnetic layer 5 by thin Co layer 5a like the case of the fixed magnetic layer 3, 
as the two-dot chain line of drawing 1 shows. [0163] [Operation gestalt of ** 2nd] drawing 7 
is the cross-sectional view having shown the spin bulb mold thin film magnetic cell of the 2nd 
operation gestalt of this invention in mimetic diagram, and drawing 8 is the cross section having 
shown the structure at the time of seeing the spin bulb mold thin film magnetic cell shown in 
drawing 7 from an opposed face side with a record medium. Also in this spin bulb mold thin 
film magnetic cell, it is prepared in the trailing side edge section of the floatation type slider 
formed in the hard disk drive unit etc. like the spin bulb mold thin film magnetic cell shown in 
drawing 1 , and record magnetic fields, such as a hard disk, are detected. In addition, the 
migration direction of magnetic-recording data medium, such as a hard disk, is a graphic display 
Z direction, and the direction of the leak magnetic field from magnetic-recording data medium 
is the direction of Y. [0164] An antiferromagnetism layer, a fixed magnetic layer, a 
nonmagnetic conductive layer, and the free magnetic layer of the spin bulb mold thin film 
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magnetic cell shown in drawing 7 and drawing 8 are kinds of the formed so-called bottom 
product type of single spin bulb mold thin film magnetic cell every much more. Moreover, the 
magnetization direction of a free magnetic layer is arranged in the direction which crosses to the 
magnetization direction of a fixed magnetic layer with the exchange bias method using the bias 
layer which consists of an antiferromagnetism material like the spin bulb mold thin film 
magnetic cell which also shows the spin bulb mold thin film magnetic cell of this example to 
drawing 1 . [0165] In drawing 7 and drawing 8 , Sign K shows the substrate. On this substrate 
K, the insulating substrate layers 200, such as aluminum 203, the lower shield layer 163, the 
lower gap layer 164, and the antiferromagnetism layer 11 are formed, and the 1st fixed magnetic 
layer 12 is further formed on said antiferromagnetism layer 11. And the nonmagnetic interlay er 
13 is formed on said 1st fixed magnetic layer 12, and the 2nd fixed magnetic layer 14 is formed 
on said nonmagnetic interlayer 13. The nonmagnetic conductive layer 15 is formed on said 2nd 
fixed magnetic layer 14, and the free magnetic layer 16 is further formed on said nonmagnetic 
conductive layer 15. [0166] Moreover, on said free magnetic layer 16, the soft magnetism 
layers 19 and 19 open the gap equivalent to the width of recording track Tw, and are prepared. 
The bias layers 130 and 130 are formed on said soft magnetism layers 19 and 19, and conductive 
layers 131 and 131 are formed on said bias layers 130 and 130. [0167] In this spin bulb mold 
thin film magnetic cell Like the spin bulb mold thin film magnetic cell of the 1st above- 
mentioned operation gestalt, the antiferromagnetism layer 1 1 At least one sort or two sorts or 
more of elements of Pt, Pd, Ir, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), 
It consists of an alloy containing Mn and the 1st fixed magnetic layer 12 and the 2nd fixed 
magnetic layer 14 are magnetized in the respectively fixed direction by heat treatment among 
a magnetic field. [0168] Said 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 
are formed with for example, Co film, the NiFe alloy, the CoNiFe alloy, the CoNi alloy, the 
CoFe alloy, etc. Moreover, as for the nonmagnetic interlayer 13 who intervenes between the 1st 
fixed magnetic layer 12 and the 2nd fixed magnetic layer 14, it is desirable to be formed with 
one sort or two sorts or more of alloys among Ru, Rh, Ir, Cr, Re, and Cu. [0169] By the way, 
the arrow head shown in the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 
which are shown in drawing 7 expresses the magnitude of each magnetic moment, and its 
direction, and the magnitude of said magnetic moment is selected with the value to which 
saturation magnetization (Ms) and thickness (t) were applied. [0170] Since it is formed with the 
construction material with same 1st fixed magnetic layer 12 and 2nd fixed magnetic layer 14 
which are shown in drawing 7 and drawing 8 and the thickness tP2 of the 2nd fixed magnetic 
layer 14 is moreover formed more greatly than the thickness tPl of the 1st fixed magnetic layer 
12, compared with the 1st fixed magnetic layer 12, the magnetic moment is [ the direction of 
the 2nd fixed magnetic layer 14 ] large. Moreover, it is desirable to have the magnetic moment 
from which the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 differ. 
Therefore, the thickness tPl of the 1st fixed magnetic layer 12 may be formed more thickly than 
the thickness tP2 of the 2nd fixed magnetic layer 14. [0171] As the 1st fixed magnetic layer 12 
is shown in drawing 7 and drawing 8 , it is magnetized in the direction of graphic display Y, 
i.e., the direction which separates from a record medium, (the height direction), and 
magnetization of the 2nd fixed magnetic layer 14 which counters through the nonmagnetic 
interlayer 13 is magnetized by the magnetization direction of said 1st fixed magnetic layer 12, 
and anti-parallel (ferry condition). [0172] By forming the 1st fixed magnetic layer 12 in contact 
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with the antiferromagnetism layer 11, and giving annealing in a magnetic field (heat treatment), 
as a switched connection magnetic field (exchange anisotropy field) occurs in the interface of 
said 1st fixed magnetic layer 12 and antiferromagnetism layer 11, for example, it is shown in 
drawing 7 and drawing 8 , magnetization of said 1st fixed magnetic layer 12 is fixed in the 
direction of graphic display Y. When magnetization of said 1st fixed magnetic layer 12 is fixed 
in the direction of graphic display Y, magnetization of the 2nd fixed magnetic layer 14 which 
counters through the nonmagnetic interlayer 13 is fixed in the state of magnetization of the 1st 
fixed magnetic layer 12, and anti-parallel (ferry condition). [0173] In such a spin bulb mold thin 
film magnetic cell, it is so possible that a switched connection magnetic field is large for it to 
be stabilized and to maintain magnetization of the 1st fixed magnetic layer 12 and magnetization 
of the 2nd fixed magnetic layer 14 at an anti-parallel condition. In the spin bulb mold thin film 
magnetic cell of this example, as an antiferromagnetism layer 11, it is high, and also thermally 
blocking temperature is stabilized and can maintain the magnetization condition of said 1st fixed 
magnetic layer 12 and the 2nd fixed magnetic layer 14 by using the above-mentioned alloy 
moreover made to generate a large switched connection magnetic field (exchange anisotropy 
field) in an interface with the 1st fixed magnetic layer 12. [0174] By storing the film parameter 
of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 within proper limits in 
such [ as mentioned above ] a spin bulb mold thin film magnetic cell, a switched connection 
magnetic field (Hex) can be enlarged, magnetization of the 1st fixed magnetic layer 12 and the 
2nd fixed magnetic layer 14 can be maintained at the anti-parallel condition (ferry condition) 
stabilized also thermally, and it is possible to obtain good **MR (resistance rate of change) 
moreover. [0175] As shown in drawing 7 and drawing 8 , on the 2nd fixed magnetic layer 14, 
the nonmagnetic conductive layer 15 formed by Cu etc. is formed, and the free magnetic layer 
16 is further formed on said nonmagnetic conductive layer 15. As said free magnetic layer 16 
is shown in drawing 7 and drawing 8 , the layer of the sign 17 which is formed by two-layer 
and formed in the side which touches said nonmagnetic conductive layer 15 is formed by Co 
film. Moreover, another layer 18 is formed with the NiFe alloy, a CoFe alloy or a CoNiFe 
alloy, etc. In addition, the reason for forming the layer 17 of Co film in the side which touches 
the nonmagnetic conductive layer 15 is that diffusion of the metallic element in an interface with 
said nonmagnetic conductive layer 15 formed of Cu etc. can be prevented, and it can enlarge 
**MR (resistance rate of change). As for said soft magnetism layers 19 and 19, being formed 
with a NiFe alloy etc. is desirable. [0176] Moreover, the bias layers 130 and 130 shall consist 
of an alloy containing at least one sort or two sorts or more of elements of Pt, Pd, Ir, Rh, Ru, 
Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn like said antiferromagnetism layer 
11. In response to the effect of the bias magnetic field of said bias layer 130, magnetization of 
said free magnetic layer 16 is in the condition of having been magnetized in the graphic display 
XI direction. Moreover, as for conductive layers 131 and 131, being formed of Au, W, Cr, Ta, 
etc. is desirable. [0177] In the spin bulb mold thin film magnetic cell in drawing 7 and drawing 
8 , sense current is given to the free magnetic layer 16, the nonmagnetic conductive layer 15, 
and the 2nd fixed magnetic layer 14 from said conductive layers 131 and 131. If a magnetic field 
is given in the direction of graphic display Y shown in drawing 7 and drawing 8 from a record 
medium, when magnetization of the free magnetic layer 16 is changed in the direction of Y from 
graphic display XI direction and dispersion of the conduction electron for which it depended on 
spin by the interface of the nonmagnetic conductive layer 15 at this time and the free magnetic 
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layer 16 and the interface of the nonmagnetic conductive layer 15 and the 2nd fixed magnetic 
layer 14 takes place, electric resistance will change and the leak magnetic field from a record 
medium will be detected. [0178] By the way, said sense current flows to the interface of the 
1st fixed magnetic layer 12 and the nonmagnetic interlay er 13 etc. actually. Said 1st fixed 
magnetic layer 12 does not participate in **MR directly, but said 1st fixed magnetic layer 12 
is the layer which, so to speak, bore the auxiliary role for fixing the 2nd fixed magnetic layer 
14 which participates in **MR in the proper direction. For this reason, although it becomes a 
shunt loss (current loss) that sense current flows to the 1st fixed magnetic layer 12 and 
nonmagnetic interlay er 13, there are dramatically few amounts of this shunt loss, and it is 
possible to obtain **MR almost comparable as the former with the 2nd operation gestalt. [0179] 
The spin bulb mold thin film magnetic cell of this example can be manufactured by the almost 
same manufacture method as the spin bulb mold thin film magnetic cell shown in drawing 1 . 
namely, by the manufacture method of the spin bulb mold thin film magnetic cell of this 
invention After carrying out the laminating of the antiferromagnetism layer 11, the 1st fixed 
magnetic layer 12, the nonmagnetic interlay er 13, the 2nd fixed magnetic layer 14, the 
nonmagnetic conductive layer 15, and the free magnetic layer 16 one by one and forming the 
1st layered product on Substrate K, Impressing the 1st magnetic field which is the width-of- 
recording-track Tw direction and the direction which intersects perpendicularly to said 1st 
layered product, heat-treat at the 1st heat treatment temperature, said antiferromagnetism layer 
11 is made to generate an exchange anisotropy field, and magnetization of said 1st fixed 
magnetic layer 12 is fixed. [0180] Next, by the method of using the resist for lift offs on said 
1st layered product etc. Open the gap equivalent to the width of recording track Tw, and the soft 
magnetism layers 19 and 19 are formed. Then, the bias layers 130 and 130 are formed on said 
soft magnetism layers 19 and 19, further, conductive layers 131 and 131 are formed on said bias 
layers 130 and 130, and the 2nd layered product of the same configuration as the spin bulb mold 
thin film magnetic cell shown in drawing 7 and drawing 8 is obtained. [0181] Thus, impressing 
the 2nd magnetic field smaller than the exchange anisotropy field of said antiferromagnetism 
layer 11 in the width-of-recording-track Tw direction to the 2nd obtained layered product The 
spin bulb mold thin film magnetic cell shown in drawing 7 and drawing 8 is obtained by heat- 
treating at the 2nd heat treatment temperature, and giving the bias magnetic field of the 
magnetization direction of said 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14, 
and the crossing direction to said free magnetic layer 16. [0182] Also in such a spin bulb mold 
thin film magnetic cell, since the antiferromagnetism layer 11 and the bias layer 130 consist of 
an alloy containing at least one sort in Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, 
and Kr, or two sorts or more of elements and Mn, the temperature characteristic of an exchange 
anisotropy field becomes good, and it becomes the spin bulb mold thin film magnetic cell 
excellent in thermal resistance. Moreover, the endurance at the time of preparing for 
equipments, such as the thin film magnetic head from which the temperature in equipment serves 
as an elevated temperature, is good, and fluctuation of the exchange anisotropy field (switched 
connection magnetic field) by the temperature change can consider as few outstanding spin bulb 
mold thin film magnetic cells. Furthermore, since blocking temperature will be able to become 
high and the antiferromagnetism layer 11 can be made to generate a big exchange anisotropy 
field by forming the antiferromagnetism layer 11 with the above-mentioned alloy again, the 
magnetization direction of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14 
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is firmly fixable. [0183] Moreover, it sets to the manufacture method of the above-mentioned 
spin bulb mold thin film magnetic cell. In the antiferromagnetism layer 11 and the bias layer 
130, Pt, Pd, Rh, Ru, The property of said alloy is used using the alloy containing at least one 
sort in Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and Kr, or two sorts or more of elements and 
Mn. Since the magnetization direction of the 1st fixed magnetic layer 12 is fixed by heat 
treatment of the 1st time and the magnetization direction of the free magnetic layer 16 is 
arranged in the magnetization direction of said 1st fixed magnetic layer 12 and the 2nd fixed 
magnetic layer 14, and the crossing direction by the 2nd heat treatment Without having an 
adverse effect in the magnetization direction of the 1st fixed magnetic layer 12, the 
magnetization direction of the free magnetic layer 16 can be arranged in the magnetization 
direction of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14, and the 
crossing direction, and the spin bulb mold thin film magnetic cell excellent in thermal resistance 
can be obtained. [0184] Moreover, the manufacture method of this spin bulb mold thin film 
magnetic cell Since it is the method of forming the soft magnetism layers 19 and 19 on the 1st 
layered product, and forming the bias layers 130 and 130 on said soft magnetism layers 19 and 
19 After forming the soft magnetism layers 19 and 19, said bias layers 130 and 130 can be 
formed without breaking a vacuum. Since it is necessary to clean the front face in which said 
bias layers 130 and 130 are formed neither by ion milling nor the reverse spatter, The 
contamination by the reattachment object, the adverse effect to generating of the exchange 
anisotropy field by turbulence of a surface crystallized state, etc. can be made into the 
outstanding manufacture method which the inconvenience resulting from cleaning does not 
produce. Moreover, since it is not necessary to clean the field in which said bias layers 130 and 
130 are formed before forming said bias layers 130 and 130, it can manufacture easily. [0185] 
[Operation gestalt of ** 3rd] drawing 9 is the cross-sectional view having shown the spin bulb 
mold thin film magnetic cell of the 3rd operation gestalt of this invention in mimetic diagram, 
and drawing 10 is the cross section having shown the structure at the time of seeing the spin 
bulb mold thin film magnetic cell shown in drawing 9 from an opposed face side with a record 
medium. Also in the spin bulb mold thin film magnetic cell of this example, it is prepared in 
the trailing side edge section of the floatation type slider formed in the hard disk drive unit etc. 
like the above-mentioned spin bulb mold thin film magnetic cell, and record magnetic fields, 
such as a hard disk, are detected. In addition, the migration direction of magnetic-recording data 
medium, such as a hard disk, is a graphic display Z direction, and the direction of the leak 
magnetic field from magnetic-recording data medium is the direction of Y. [0186] Moreover, 
the magnetization direction of a free magnetic layer is arranged in the direction which crosses 
to the magnetization direction of a fixed magnetic layer with the exchange bias method using the 
bias layer which the spin bulb mold thin film magnetic cell of this example also becomes from 
an antiferromagnetism material. As for this spin bulb mold thin film magnetic cell, not only a 
fixed magnetic layer but the free magnetic layer is divided by two-layer [ of the 1st free 
magnetic layer and the 2nd free magnetic layer ] through the nonmagnetic interlay er. [0187] 
In drawing 9 and drawing 10 , Sign K shows the substrate. On this substrate K, the insulating 
substrate layers 200, such as aluminum 203, the lower shield layer 163, the lower gap layer 
164, and the antiferromagnetism layer 51 are formed, and the laminating of the 1st fixed 
magnetic layer 52, the nonmagnetic interlayer 53, the 2nd fixed magnetic layer 54, the 
nonmagnetic conductive layer 55, the 2nd free magnetic layer 56, the nonmagnetic interlayer 59, 
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and the 1st free magnetic layer 60 is further carried out to order on said antiferromagnetism 
layer 51. On said 1st free magnetic layer 60, as shown in drawing 10 , the soft magnetism layers 
61 and 61 open the gap equivalent to the width of recording track Tw, and are prepared. The 
bias layers 62 and 62 are formed on said soft magnetism layers 61 and 61, and conductive layers 
63 and 63 are formed on said bias layers 62 and 62. [0188] Also in the spin bulb mold thin film 
magnetic cell of the 3rd operation gestalt of this invention said antiferromagnetism layer 51 Like 
the above-mentioned spin bulb mold thin film magnetic cell, at least one sort or two sorts or 
more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), It 
consists of an alloy containing Mn and the 1st fixed magnetic layer 52 and the 2nd fixed 
magnetic layer 54 are magnetized in the respectively fixed direction by heat treatment among 
a magnetic field. [0189] The 1st fixed magnetic layer. 52 and the 2nd fixed magnetic layer 54 
are formed from Co film, the NiFe alloy, the CoFe alloy or the CoNiFe alloy, the CoNi alloy, 
etc. Moreover, as for the nonmagnetic interlay er 53, it is desirable to be formed with one sort 
or two sorts or more of alloys among Ru, Rh, Ir, Cr, Re, and Cu. [0190] By forming the 1st 
fixed magnetic layer 52 in contact with the antiferromagnetism layer 51, and giving annealing 
in a magnetic field (heat treatment), as a switched connection magnetic field (exchange 
anisotropy field) occurs in the interface of said 1st fixed magnetic layer 52 and 
antiferromagnetism layer 51, for example, it is shown in drawing 9 and drawing 10 , 
magnetization of said 1st fixed magnetic layer 22 is fixed in the direction of graphic display Y. 
When magnetization of said 1st fixed magnetic layer 52 is fixed in the direction of graphic 
display Y, magnetization of the 2nd fixed magnetic layer 54 which counters through the 
nonmagnetic interlay er 53 is fixed in the state of magnetization of the 1st fixed magnetic layer 
52, and anti-parallel (ferry condition). [0191] In order to maintain the stability of this ferry 
condition, a large switched connection magnetic field is required. In the spin bulb mold thin film 
magnetic cell of this example, as an antiferromagnetism layer 51, it is high, and also thermally 
blocking temperature is stabilized and can maintain the magnetization condition of said 1st fixed 
magnetic layer 52 and the 2nd fixed magnetic layer 54 by using the above-mentioned alloy 
moreover made to generate a large switched connection magnetic field (exchange anisotropy 
field) in an interface with the 1st fixed magnetic layer 52. Moreover, as for said nonmagnetic 
conductive layer 55, being formed by Cu etc. is desirable. [0192] Moreover, as said 1st free 
magnetic layer 56 is shown in drawing 9 and drawing 10 , it is formed from two-layer and the 
Co film 57 is formed in the side which touches the nonmagnetic conductive layer 55. Forming 
the Co film 57 in the side which touches the nonmagnetic conductive layer 55, because **MR 
can be enlarged the 1st, it is for preventing diffusion with the nonmagnetic conductive layer 55 
to the 2nd. [0193] The NiFe alloy film 58 is formed on said Co film 57. Furthermore, the 
nonmagnetic interlayer 59 is formed on said NiFe alloy film 58. And the 1st free magnetic layer 
60 is formed on said nonmagnetic interlayer 59. Said 1st free magnetic layer 60 is formed with 
Co film, the NiFe alloy, the CoFe alloy or the CoNiFe alloy, the CoNi alloy, etc. [0194] 
Moreover, as for the nonmagnetic interlayer 59 who intervenes between the 2nd free magnetic 
layer 56 and the 1st free magnetic layer 60, it is desirable to be formed with one sort or two 
sorts or more of alloys among Ru, Rh, Ir, Cr, Re, and Cu. [0195] By the switched connection 
magnetic field (RKKY interaction) generated between said 2nd free magnetic layer 56 and the 
1st free magnetic layer 60, magnetization of said 2nd free magnetic layer 56 and magnetization 
of the 1st free magnetic layer 60 are in the anti-parallel condition (ferry condition) mutually, as 
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shown in drawing 9 and drawing 10 . [0196] In the spin bulb mold thin film magnetic cell 
shown in drawing 9 and drawing 10 , the thickness tF2 of the 2nd free magnetic layer 56 is 
formed smaller than the thickness tFl of the 1st free magnetic layer 60, for example. And Ms- 
tF2 of said 2nd free magnetic layer 56 If it is set up smaller than Ms-tFl of the 1st free 
magnetic layer 60 and a bias magnetic field is given to graphic display XI direction and an 
opposite direction from the bias layer 62 Magnetization of the 1st large free magnetic layer 60 
of Ms-tFl is arranged with graphic display XI direction and an opposite direction in response 
to the effect of said bias magnetic field. By the switched connection magnetic field (RKKY 
interaction) with said 1st free magnetic layer 60 Magnetization of the 2nd small free magnetic 
layer 56 of Ms-tF2 is arranged in the graphic display XI direction. [0197] If an external 
magnetic field invades from graphic display Y, magnetization of said 2nd free magnetic layer 
56 and the 1st free magnetic layer 60 will rotate in response to the effect of said external 
magnetic field, maintaining a ferry condition. And with the relation between fluctuation 
magnetization of the 2nd free magnetic layer 56 which **** to **MR, and fixed magnetization 
(for example, the direction of graphic display Y and the opposite direction are magnetized) of 
the 2nd fixed magnetic layer 54, electric resistance changes and an external magnetic field is 
detected as electric resistance change. [0198] As for said soft magnetism layers 61 and 61, 
being formed for example, with a NiFe alloy etc. is desirable. Moreover, the bias layers 62 and 
62 shall consist of an alloy containing at least one sort or two sorts or more of elements of Pt, 
Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), and Mn like said 
antiferromagnetism layer 51. Moreover, as for conductive layers 62 and 63, being formed of 
Au, W, Cr, Ta, etc. is desirable. [0199] It can manufacture by the almost same manufacture 
method as the spin bulb mold thin film magnetic cell which also shows the spin bulb mold thin 
film magnetic cell of this example to drawing 1 . namely, by the manufacture method of the spin 
bulb mold thin film magnetic cell of this invention After carrying out the laminating of the 
antiferromagnetism layer 51, the 1st fixed magnetic layer 52, the nonmagnetic interlayer 53, the 
2nd fixed magnetic layer 54, the nonmagnetic conductive layer 55, the 2nd free magnetic layer 
56, the nonmagnetic interlayer 59, and the 1st free magnetic layer 60 one by one and forming 
the 1st layered product on Substrate K, Impressing the 1st magnetic field which is the width-of- 
recording-track Tw direction and the direction which intersects perpendicularly to said 1st 
layered product, heat-treat at the 1st heat treatment temperature, said antiferromagnetism layer 
51 is made to generate an exchange anisotropy field, and magnetization of said 1st fixed 
magnetic layer 52 is fixed. [0200] Next, by the method of using the resist for lift offs on said 
1st layered product etc. Open the gap equivalent to the width of recording track Tw, and the soft 
magnetism layers 61 and 61 are formed. Then, the bias layers 62 and 62 are formed on said soft 
magnetism layers 61 and 61, further, conductive layers 63 and 63 are formed on said bias layers 
62 and 62, and the 2nd layered product of the same configuration as the spin bulb mold thin film 
magnetic cell shown in drawing 9 and drawing 10 is obtained. [0201] Thus, impressing the 2nd 
magnetic field smaller than the exchange anisotropy field of said antiferromagnetism layer 51 
in the width-of-recording-track Tw direction to the 2nd obtained layered product It heat-treats 
at the 2nd heat treatment temperature, and the spin bulb mold thin film magnetic cell shown in 
drawing 9 and drawing 10 is obtained by giving the bias magnetic field of the magnetization 
direction of said 1st fixed magnetic layer 52 and the 2nd fixed magnetic layer 54, and the 
crossing direction to said 1st free magnetic layer 60. [0202] Also in such a spin bulb mold thin 
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film magnetic cell, since the antiferromagnetism layer 51 and the bias layer 62 consist of an 
alloy containing at least one sort in Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, 
and Kr, or two sorts or more of elements and Mn, the temperature characteristic of an exchange 
anisotropy field becomes good, and it becomes the spin bulb mold thin film magnetic cell 
excellent in thermal resistance. [0203] Moreover, the endurance at the time of preparing for 
equipments, such as the thin film magnetic head from which an element serves as an elevated 
temperature with the Joule's heat by the flowing sense current, is good, and fluctuation of the 
exchange anisotropy field (switched connection magnetic field) by the temperature change can 
use the environmental temperature and the element in a hard disk drive unit as few outstanding 
spin bulb mold thin film magnetic cells. Furthermore, since blocking temperature will be able 
to become high and the antiferromagnetism layer 51 can be made to generate a big exchange 
anisotropy field by forming the antiferromagnetism layer 51 with the above-mentioned alloy 
again, the magnetization direction of the 1st fixed magnetic layer 52 and the 2nd fixed magnetic 
layer 54 is firmly fixable. [0204] Moreover, it sets to the manufacture method of the above- 
mentioned spin bulb mold thin film magnetic cell. In the antiferromagnetism layer 51 and the 
bias layer 62, Pt, Pd, Rh, Ru, The property of said alloy is used using the alloy containing at 
least one sort in Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and Kr, or two sorts or more of 
elements and Mn. Since the magnetization direction of the 1st fixed magnetic layer 52 is fixed 
by heat treatment of the 1st time and the magnetization direction of the 1st free magnetic layer 

60 is arranged in the magnetization direction of said 1st fixed magnetic layer 52 and the 2nd 
fixed magnetic layer 54, and the crossing direction by the 2nd heat treatment The magnetization 
direction of the 2nd free magnetic layer 56 and the 1st free magnetic layer 60 can be arranged 
in the magnetization direction of the 1st fixed magnetic layer 52 and the 2nd fixed magnetic 
layer 54, and the crossing direction, without having an adverse effect in the magnetization 
direction of the 1st fixed magnetic layer 52. The spin bulb mold thin film magnetic cell excellent 
in thermal resistance can be obtained. [0205] Moreover, the manufacture method of this spin 
bulb mold thin film magnetic cell Since it is the method of forming the soft magnetism layers 

61 and 61 on the 1st layered product, and forming the bias layers 62 and 62 on said soft 
magnetism layers 61 and 61 Since it is necessary to clean the front face in which said bias layers 

62 and 62 can be formed in, and said bias layers 62 and 62 are formed neither by ion milling 
nor the reverse spatter, without breaking a vacuum after forming the soft magnetism layers 61 
and 61, The contamination by the reattachment object, the adverse effect to generating of the 
exchange anisotropy field by turbulence of a surface crystallized state, etc. can be made into the 
outstanding manufacture method which the inconvenience resulting from cleaning does not 
produce. Moreover, since it is not necessary to clean the field in which said bias layers 62 and 
62 are formed before forming said bias layers 62 and 62, it has the feature which can be 
manufactured easily. [0206] An operation of a sense current magnetic field is explained in the 
structure of [an operation of a sense current magnetic field] next the 2nd operation gestalt shown 
in drawing 7 - drawing 10 , and the 3rd operation gestalt. The 2nd fixed magnetic layer 14 is 
formed in the nonmagnetic conductive layer 15 bottom in the spin bulb mold thin film magnetic 
cell shown in drawing 7 and drawing 8 . In this case, if it is, the direction of a sense current 
magnetic field is doubled in the magnetization direction of a fixed magnetic layer with the larger 
magnetic moment among the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14. 
[0207] As shown in drawing 7 , the magnetic moment of said 2nd fixed magnetic layer 14 is 
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large compared with the magnetic moment of the 1st fixed magnetic layer 12, and the magnetic 
moment of said 2nd fixed magnetic layer 14 has turned to the direction of graphic display Y, 
and the opposite direction (graphic display left). For this reason, the synthetic magnetic moment 
which added the magnetic moment of said 1st fixed magnetic layer 12 and the magnetic moment 
of the 2nd fixed magnetic layer 14 has turned to the direction of graphic display Y, and the 
opposite direction (graphic display left). [0208] As mentioned above, the nonmagnetic 
conductive layer 15 is formed in the 2nd fixed magnetic layer 14 and 1st fixed magnetic layer 
12 upside. For this reason, the sense current magnetic field formed of the sense current 112 
which mainly flows focusing on said nonmagnetic conductive layer 15 should just control the 
direction which said sense current 112 passes suitable leftward [ graphic display ] in under 
surface than said nonmagnetic conductive layer 15. If it does in this way, the direction of the 
synthetic magnetic moment of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 

14 and the direction of said sense current magnetic field are in agreement. [0209] As shown in 
drawing 7 , said sense current 112 is passed in the graphic display XI direction. By the principle 
of a right screw, the sense current magnetic field formed by passing sense current is formed in 
the clockwise direction to space, therefore, in the layer below the nonmagnetic conductive layer 

15 The sense current magnetic field of the graphic display direction (the direction of graphic 
display Y and opposite direction) will be impressed. According to this sense current The 
switched connection magnetic field (RKKY interaction) which acts in the direction which 
reinforces the 1st synthetic magnetic moment, and acts between the 1st fixed magnetic layer 12 
and the 2nd fixed magnetic layer 14 is amplified. It becomes possible to stabilize more nearly 
thermally the anti-parallel condition of magnetization of said 1st fixed magnetic layer 12, and 
magnetization of the 2nd fixed magnetic layer 14. [0210] If 1mA of sense current is passed 
especially, it turns out that the sense current magnetic field of about 30 (Oe) degree occurs, and 
element temperature rises by about 10 degrees C. Furthermore, the rotational frequency of a 
record medium becomes quick to a lOOOOrpm degree, and the temperature in equipment rises 
to about 100 degrees C of highest by lifting of this rotational frequency. For this reason, for 
example, when 10mA of sense current is passed, the element temperature of a spin bulb mold 
thin film magnetic cell rises to about 200 degrees C, and becomes as large [ a sense current 
magnetic field ] as 300 (Oe) further. [0211] The anti-parallel condition of magnetization of the 
1st fixed magnetic layer 12 and magnetization of the 2nd fixed magnetic layer 14 becomes it 
easy to break that the direction of the synthetic magnetic moment which adds the magnetic 
moment of the 1st fixed magnetic layer 12 and the 2nd fixed magnetic layer 14, and can 
moreover ask for them under such very high environmental temperature if it is when big sense 
current flows, and the direction of a sense current magnetic field are reverse sense. Moreover, 
in order to enable it to bear also under high environmental temperature, it is necessary besides 
accommodation of the direction of a sense current magnetic field to use the antiferromagnetism 
material which has a high blocking temperature as an antiferromagnetism layer 11. Therefore, 
in this invention, the above-mentioned alloy with a high blocking temperature is used. [0212] 
In addition, when the synthetic magnetic moment formed by the magnetic moment of the 1st 
fixed magnetic layer 12 and the magnetic moment of the 2nd fixed magnetic layer 14 which are 
shown in drawing 7 is suitable rightward [ graphic display ] (the direction of graphic display Y) , 
a sink and a sense current magnetic field should just be formed in graphic display XI direction 
and an opposite direction in the counterclockwise direction to space in sense current. [0213] 
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Although drawing 9 and drawing 10 are the operation gestalten of the spin bulb mold thin film 
magnetic cell by which the free magnetic layer was divided and formed in two-layer [ of the 1st 
free magnetic layer and the 2nd free magnetic layer ] through the nonmagnetic interlayer What 
is necessary is just to control the same direction of sense current as the case of the spin bulb 
mold thin film magnetic cell shown in drawing 7 , if it is like the spin bulb mold thin film 
magnetic cell shown in drawing 9 when the 1st fixed magnetic layer 52 and the 2nd fixed 
magnetic layer 54 are formed below the nonmagnetic conductive layer 55. [0214] As mentioned 
above, the direction of the sense current magnetic field which is formed by passing sense current 
according to the gestalt of each above-mentioned operation, By making in agreement the 
direction of the synthetic magnetic moment which can be searched for by adding the magnetic 
moment of the 1st fixed magnetic layer, and the magnetic moment of the 2nd fixed magnetic 
layer It is possible to make the switched connection magnetic field (RKKY interaction) which 
acts between said 1st fixed magnetic layer and the 2nd fixed magnetic layer amplify, and to 
maintain the anti-parallel condition (ferry condition) of magnetization of said 1-th fixed magnetic 
layer and magnetization of the 2nd fixed magnetic layer at the condition of having been 
stabilized thermally. [0215] In order to raise thermal stability more, even if it is using the 
antiferromagnetism material with a high blocking temperature for an antiferromagnetism layer 
and environmental temperature rises substantially by this with the gestalt of this operation 
especially compared with the former, it can be made hard to break the anti-parallel condition 
(ferry condition) of magnetization of said 1st fixed magnetic layer, and magnetization of the 2nd 
fixed magnetic layer. [0216] Moreover, although a sense current magnetic field will also 
become large according to it if the amount of sense current tends to be enlarged and it is going 
to enlarge a playback output since it corresponds to high recording density-ization With the 
gestalt of operation of this invention, since said sense current magnetic field has brought about 
the operation which makes the switched connection magnetic field committed between the 1st 
fixed magnetic layer and the 2nd fixed magnetic layer amplify, the magnetization condition of 
the 1st fixed magnetic layer and the 2nd fixed magnetic layer becomes what was stabilized more 
according to buildup of a sense current magnetic field. [0217] In addition, in order to be able 
to apply it even if control of this direction of sense current is the case where what kind of 
antiferromagnetism material is used for an antiferromagnetism layer, for example, to generate 
a switched connection magnetic field (exchange anisotropy field) in the interface of an 
antiferromagnetism layer and a fixed magnetic layer (1st fixed magnetic layer), it does not ask 
whether heat treatment is required or it is not required. Furthermore, even if it is the case of the 
single spin bulb mold thin film magnetic cell which is shown in drawing 1 and in which the 
fixed magnetic layer is formed by the monolayer like the gestalt of the 1st operation, it is 
possible to stabilize magnetization of said fixed magnetic layer thermally by making in 
agreement the direction of the sense current magnetic field formed by passing the sense current 
mentioned above, and the magnetization direction of a fixed magnetic layer. [0218] [Operation 
gestalt of ** 4th] drawing 1 1 is the cross section having shown the structure at the time of seeing 
the spin bulb mold thin film magnetic cell of the 4th operation gestalt of this invention from an 
opposed face side with a record medium. Also in this spin bulb mold thin film magnetic cell, 
it is prepared in the trailing side edge section of the floatation type slider formed in the hard disk 
drive unit etc. like the spin bulb mold thin film magnetic cell shown in drawing 1 , and record 
magnetic fields, such as a hard disk, are detected. In addition, the migration direction of 
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magnetic-recording data medium, such as a hard disk, is a graphic display Z direction, and the 
direction of the leak magnetic field from magnetic-recording data medium is the direction of Y. 
[0219] Moreover, the magnetization direction of a free magnetic layer is arranged in the 
direction which crosses to the magnetization direction of a fixed magnetic layer with the 
exchange bias method using the bias layer which the spin bulb mold thin film magnetic cell of 
this example also becomes from an antiferromagnetism material. As for this spin bulb mold thin 
film magnetic cell, not only a fixed magnetic layer but the free magnetic layer is divided by two- 
layer [ of the 1st free magnetic layer and the 2nd free magnetic layer ] through the nonmagnetic 
interlayer. [0220] In drawing 11 , Sign K shows the substrate. On this substrate K, like the case 
of the 3rd operation gestalt shown in previous drawing 10 The insulating substrate layers 200, 
such as aluminum 203, the lower shield layer 163, the lower gap layer 164, and the 
antiferromagnetism layer 51 are formed. Further on said antiferromagnetism layer 51 The 
laminating of the 1st fixed magnetic layer 52, the nonmagnetic interlayer 53, the 2nd fixed 
magnetic layer 54, the nonmagnetic conductive layer 55, the 2nd free magnetic layer 56, the 
nonmagnetic interlayer 59, and the 1st free magnetic layer 60 is carried out to order. Crevices 
60a and 60a are formed in the both sides of the portion which is equivalent to the width of 
recording track of the center section in said 2nd free magnetic layer 60, and it is prepared so 
that the gap at which the soft magnetism layers 61 and 61 are equivalent to the width of 
recording track Tw so that such crevice 60a may be embedded may be opened. Furthermore, 
the bias layers 62 and 62 are formed on these soft magnetism layers 61 and 61, and conductive 
layers 63 and 63 are formed on said bias layers 62 and 62. [0221] Also in the spin bulb mold 
thin film magnetic cell of the 4th operation gestalt of this invention said antiferromagnetism layer 
51 Like the above-mentioned spin bulb mold thin film magnetic cell, at least one sort or two 
sorts or more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the 
Kr(s), It consists of an alloy containing Mn and the 1st fixed magnetic layer 52 and the 2nd 
fixed magnetic layer 54 are magnetized in the respectively fixed direction by heat treatment 
among a magnetic field. [0222] The 1st fixed magnetic layer 52 and the 2nd fixed magnetic 
layer 54 are formed from Co film, the NiFe alloy, the CoFe alloy or the CoNiFe alloy, the 
CoNi alloy, etc. Moreover, as for the nonmagnetic interlayer 53, it is desirable to be formed 
with one sort or two sorts or more of alloys among Ru, Rh, Ir, Cr, Re, and Cu. [0223] By 
forming the 1st fixed magnetic layer 52 in contact with the antiferromagnetism layer 51, and 
giving annealing in a magnetic field (heat treatment), as a switched connection magnetic field 
(exchange anisotropy field) occurs in the interface of said 1st fixed magnetic layer 52 and 
antiferromagnetism layer 51, for example, it is shown in drawing 11 , magnetization of said 1st 
fixed magnetic layer 52 is fixed in the direction of graphic display Y. When magnetization of 
said 1st fixed magnetic layer 52 is fixed in the direction of graphic display Y, magnetization of 
the 2nd fixed magnetic layer 54 which counters through the nonmagnetic interlayer 53 is fixed 
in the state of magnetization of the 1st fixed magnetic layer 52, and anti-parallel (ferry 
condition). [0224] In order to maintain the stability of this ferry condition, a large switched 
connection magnetic field is required. In the spin bulb mold thin film magnetic cell of this 
example, as an antiferromagnetism layer 51, it is high, and also thermally blocking temperature 
is stabilized and can maintain the magnetization condition of said 1st fixed magnetic layer 52 and 
the 2nd fixed magnetic layer 54 by using the above-mentioned alloy moreover made to generate 
a large switched connection magnetic field (exchange anisotropy field) in an interface with the 
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1st fixed magnetic layer 52. Moreover, as for said nonmagnetic conductive layer 55, being 
formed by Cu etc. is desirable. [0225] Moreover, as said 2nd free magnetic layer 56 is shown 
in drawing 1 1 , it is formed from two-layer and the Co film 57 is formed in the side which 
touches the nonmagnetic conductive layer 55. Forming the Co film 57 in the side which touches 
the nonmagnetic conductive layer 55, because **MR can be enlarged the 1st, it is for preventing 
diffusion with the nonmagnetic conductive layer 55 to the 2nd. [0226] The NiFe alloy film 58 
is formed on said Co film 57. Furthermore, the nonmagnetic interlay er 59 is formed on said 
NiFe alloy film 58. And the 1st free magnetic layer 60 is formed on said nonmagnetic interlayer 

59. Said 1st free magnetic layer 60 is formed with Co film, the NiFe alloy, the CoFe alloy or 
the CoNiFe alloy, the CoNi alloy, etc. [0227] Moreover, as for the nonmagnetic interlayer 59 
who intervenes between the 2nd free magnetic layer 56 and the 1st free magnetic layer 60, it is 
desirable to be formed with one sort or two sorts or more of alloys among Ru, Rh, Ir, Cr, Re, 
and Cu. [0228] By the switched connection magnetic field (RKKY interaction) generated 
between said 2nd free magnetic layer 56 and the 1st free magnetic layer 60, magnetization of 
said 2nd free magnetic layer 56 and magnetization of the 1st free magnetic layer 60 are in the 
anti-parallel condition (ferry condition) mutually, as shown in drawing 11 . [0229] By the spin 
bulb mold thin film magnetic cell shown in drawing 1 1 , although the thickness tF2 of the 2nd 
free magnetic layer 56 is formed smaller than the thickness tFl of the 1st free magnetic layer 

60, it does not interfere due to this reverse, for example. And Ms-tF2 of said 2nd free magnetic 
layer 56 If it is set up smaller than Ms-tFl of the 1st free magnetic layer 60 and a bias magnetic 
field is given to graphic display XI direction and an opposite direction from the bias layer 62 
Magnetization of the 1st large free magnetic layer 60 of Ms-tFl is arranged with graphic display 
XI direction and an opposite direction in response to the effect of said bias magnetic field. By 
the switched connection magnetic field (RKKY interaction) with said 1st free magnetic layer 60 
Magnetization of the 2nd small free magnetic layer 56 of Ms-tF2 is arranged in the graphic 
display XI direction. [0230] If an external magnetic field invades from graphic display Y, 
magnetization of said 2nd free magnetic layer 56 and the 1st free magnetic layer 60 will rotate 
in response to the effect of said external magnetic field, maintaining a ferry condition. And with 
the relation between fluctuation magnetization of the 2nd free magnetic layer 56 which **** to 
**MR, and fixed magnetization (for example, the direction of graphic display Y and the opposite 
direction are magnetized) of the 2nd fixed magnetic layer 54, electric resistance changes and an 
external magnetic field is detected as electric resistance change. [0231] As for said soft 
magnetism layers 61 and 61, being formed for example, with a NiFe alloy etc. is desirable. 
Moreover, the bias layers 62 and 62 shall consist of an alloy containing at least one sort or two 
sorts or more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the 
Kr(s), and Mn like said antiferromagnetism layer 51. Moreover, as for conductive layers 62 and 
63, being formed of Au, W, Cr, Ta, etc. is desirable. [0232] It can manufacture by the almost 
same manufacture method as the spin bulb mold thin film magnetic cell which also shows the 
spin bulb mold thin film magnetic cell of this example to drawing 10 . namely, by the 
manufacture method of the spin bulb mold thin film magnetic cell of this invention After 
carrying out the laminating of the antiferromagnetism layer 51, the 1st fixed magnetic layer 52, 
the nonmagnetic interlayer 53, the 1st fixed magnetic layer 54, the nonmagnetic conductive layer 
55, the 2nd free magnetic layer 56, the nonmagnetic interlayer 59, and the 2nd free magnetic 
layer 60 one by one and forming the 1st layered product on Substrate K, Impressing the 1st 
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magnetic field which is the width~of-recording-track Tw direction and the direction which 
intersects perpendicularly to said 1st layered product, heat-treat at the 1st heat treatment 
temperature, said antiferromagnetism layer 51 is made to generate an exchange anisotropy field, 
and magnetization of said 1st fixed magnetic layer 52 is fixed. [0233] Next, the lift-off resist 
350 of the width of face which is equivalent to the width of recording track as shown in drawing 
12 is used on said 1st layered product. By removing [ which is the 1st free magnetic layer ] a 
part of 1st free magnetic layer about [ 1 /several ] by methods, such as ion milling Form 
Crevices 60a and 60a, and the soft magnetism layers 61 and 61 are formed so that the gap which 
corresponds subsequently to the width of recording track Tw may be opened and crevice 60a 
may be embedded. Then, the bias layers 62 and 62 are formed on said soft magnetism layers 
61 and 61, further, conductive layers 63 and 63 are formed on said bias layers 62 and 62, and 
the layered product of the same configuration as the spin bulb mold thin film magnetic cell of 
a previous operation gestalt is obtained. [0234] Thus, impressing the 2nd magnetic field smaller 
than the exchange anisotropy field of said antiferromagnetism layer 51 in the width-of- recording- 
track Tw direction to the obtained layered product, it heat-treats at the 2nd heat treatment 
temperature, and the spin bulb mold thin film magnetic cell shown in drawing 11 is obtained by 
giving the bias magnetic field of the magnetization direction of said 1st fixed magnetic layer 52 
and the 2nd fixed magnetic layer 54, and the crossing direction to said 1st free magnetic layer 
60. [0235] Also in such a spin bulb mold thin film magnetic cell, since the antiferromagnetism 
layer 51 and the bias layer 62 consist of an alloy containing at least one sort in Pt, Pd, Rh, Ru, 
Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and Kr, or two sorts or more of elements and Mn, the 
temperature characteristic of an exchange anisotropy field becomes good, and it becomes the 
spin bulb mold thin film magnetic cell excellent in thermal resistance. [0236] Moreover, the 
endurance at the time of preparing for equipments, such as the thin film magnetic head from 
which an element serves as an elevated temperature with the Joule's heat by the flowing sense 
current, is good, and fluctuation of the exchange anisotropy field (switched connection magnetic 
field) by the temperature change can use the environmental temperature and the element in a 
hard disk drive unit as few outstanding spin bulb mold thin film magnetic cells. Furthermore, 
since blocking temperature will be able to become high and the antiferromagnetism layer 51 can 
be made to generate a big exchange anisotropy field by forming the antiferromagnetism layer 

51 with the above-mentioned alloy again, the magnetization direction of the 1st fixed magnetic 
layer 52 and the 2nd fixed magnetic layer 54 is firmly fixable. [0237] Moreover, it sets to the 
manufacture method of the above-mentioned spin bulb mold thin film magnetic cell. In the 
antiferromagnetism layer 51 and the bias layer 62, Pt, Pd, Rh, Ru, The property of said alloy 
is used using the alloy containing at least one sort in Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, 
and Kr, or two sorts or more of elements and Mn. Since the magnetization direction of the 1st 
fixed magnetic layer 52 is fixed by heat treatment of the 1st time and the magnetization direction 
of the 1st free magnetic layer 60 is arranged in the magnetization direction of said 1st fixed 
magnetic layer 52 and the 2nd fixed magnetic layer 54, and the crossing direction by the 2nd 
heat treatment The magnetization direction of the 2nd free magnetic layer 56 and the 1st free 
magnetic layer 60 can be arranged in the magnetization direction of the 1st fixed magnetic layer 

52 and the 2nd fixed magnetic layer 54, and the crossing direction, without having an adverse 
effect in the magnetization direction of the 1st fixed magnetic layer 52. The spin bulb mold thin 
film magnetic cell excellent in thermal resistance can be obtained. [0238] [Example] The thin 
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film magnetic cell of the spin bulb mold which adopted the structure shown in drawing 1 and 
drawing 2 was formed on the Al Chick (aluminum203-TiC) substrate which formed the lower 
shield layer (Co-Nb-Zr system amorphous alloy) and the lower gap layer (aluminum 203). The 
laminating of the nonmagnetic conductive layer with a thickness of 25A it is thin from the 2nd 
fixed magnetic layer and Cu with a thickness of 25A it is thin from a nonmagnetic interlayer 
with a thickness of 8 A it is thin from the 1st fixed magnetic layer and Ru with a thickness of 
15A it is thin from an antiferromagnetism layer with a thickness of 150A it is thin from 
Pt50Mn50 on this substrate, and Co, and Co is carried out. Furthermore, the 2nd free magnetic 
layer with a thickness of 40A it is thin from nickel80Fe20 alloy (saturation magnetization Msx 
thickness t = 7. 16x10-4 T-nm), The layered product which carried out the laminating of a 
nonmagnetic interlayer with a thickness of 8 A it is thin from Ru, and the 1st free magnetic layer 
(saturation magnetization Msx thickness t = 4.52x10-4 T-nm) with a thickness of 25A it is thin 
from nickel80Fe20 alloy was obtained. The laminating of a soft magnetism layer with a 
thickness of 20A it is thin from nickel80Fe20 alloy so that the 1st free magnetic layer may be 
touched at the both sides, using as 0.4 micrometers width of face by the side of the element 
height which intersects perpendicularly the width of face which meets crosswise [ of both the 
free magnetic layer / truck ] 0.6 micrometers and crosswise, an antiferromagnetism layer with 
a thickness of 300 A it is thin from Pt54Mn46 alloy, and the conductive layer with a thickness 
of 1000A it is thin from Cr was carried out. In the above-mentioned laminated structure, the 
anti-parallel joint magnetic fields between the 1st free magnetic layer and the 2nd free magnetic 
layer were 58.4 kA/m here. [0239] Next, the layered product which consists of an 
antiferromagnetism layer, the 1st fixed magnetic layer, a nonmagnetic interlayer, the 2nd fixed 
magnetic layer, a nonmagnetic conductive layer, the 2nd free magnetic layer, a nonmagnetic 
interlayer, and the 1st free magnetic layer considers as structure equivalent to the above as an 
example of a comparison. The hard bias layer (saturation magnetization Msx thickness 
t- 1.88x10-3 T-nm) which is from Co85Ptl5 on right-and-left both-sides side of this layered 
product through the non-magnetic layer of Cr with a thickness of 20 A was formed. In the above 
configuration, the direction of magnetization of the 1st free magnetic layer and the direction of 
magnetization of the 2nd free magnetic layer in the structure of the example searched for by the 
magnetic simulation were shown in drawing 25 as a direction in alignment with a film surface, 
and the direction of magnetization of the 1st free magnetic layer and the direction of 
magnetization of the 2nd free magnetic layer in the example structure of a comparison were 
shown in drawing 20 as a direction in alignment with a film surface. Like the arrow head shown 
in drawing 25 , in the laminated structure of this invention, vertical bias can be impressed only 
to the 1st free magnetic layer, and the field where the sense of magnetization was confused into 
the circumference portions of both the 1st free magnetic layer and the 2nd free magnetic layer 
is not generated. That is, it is clear that magnetic contention (frustration) is lost by adopting this 
invention structure conventionally which is shown in drawing 20 unlike the case of structure, 
and it becomes uniform magnetization distributing the 1st free magnetic layer and the 2nd free 
magnetic layer. On the other hand, in order to compete with the switched connection magnetic 
field which the strong hard flow magnetic field from the hard bias film of the right-and-left ends 
of the 1st free magnetic layer tends to start by the arrow head which shows the sense of 
magnetization shown in drawing 20 , and the 2nd free magnetic layer tends to make act, it is 
clear that the sense of magnetization is confused to the ends side. The sense of magnetization 
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of the 2nd free magnetic layer is also confused by this, problems, such as a Barkhausen noise, 
are produced as a result, and there is a possibility of applying to magnetic stability. [0240] It 
measured by making the magnetic head scan the micro truck pattern top of the 0.1xl0-6m 
(micrometer) width of face recorded on the record medium in the profile of the asymmetry 
(asymmetry of a playback wave) of the truck cross direction in the magnetic head equipped with 
these elements. This result is shown in drawing 26 (asymmetry of the magnetic head of the 
conventional example) , and drawing 27 (asymmetry of the magnetic head of the example of this 
invention). In drawing 26 which shows the measurement result of the conventional example, it 
is related to understanding, although asymmetry is large unusually near the ends of a truck, 
magnetization of the 2nd free magnetic layer being confused near the truck ends, as this is 
shown in drawing 20 , and having collapsed greatly from relation close to magnetization and 
rectangular cross of the 2nd of a fixed magnetic layer. On the other hand, in drawing 27 which 
shows the example of this invention, it is clear that there is no change of the large asymmetry 
in such truck ends, and the stable wave is acquired. [0241] [Effect of the Invention] As 
mentioned above, by the spin bulb mold thin film magnetic cell of this invention, as explained 
to details, since an antiferromagnetism layer and a bias layer consist of an alloy containing at 
least one sort in Pt, Pd, Rh, Ru, Au, Ag, Cr, and nickel, or two sorts or more of elements and 
Mn, the temperature characteristic of an exchange anisotropy field becomes good, and it can 
consider as the spin bulb mold thin film magnetic cell excellent in thermal resistance. Moreover, 
the endurance at the time of preparing for equipments, such as the thin film magnetic head from 
which the temperature in equipment serves as an elevated temperature, is good, and fluctuation 
of the exchange anisotropy field (switched connection magnetic field) by the temperature change 
can consider as few outstanding spin bulb mold thin film magnetic cells. Furthermore, since 
blocking temperature will be able to become high and an antiferromagnetism layer can be made 
to generate a big exchange anisotropy field by forming an antiferromagnetism layer with the 
above-mentioned alloy again, it can consider as the spin bulb mold thin film magnetic cell which 
can fix the magnetization direction of a fixed magnetic layer firmly. [0242] Moreover, in the 
above-mentioned spin bulb mold thin film magnetic cell, it is good also as what is characterized 
by considering as the ferrimagnetism condition that the sense of magnetization differs 180 
degrees in the layers by which at least one side of said fixed magnetic layer and said free 
magnetic layer was divided and divided by two through the nonmagnetic interlayer. When it 
considers as the spin bulb mold thin film magnetic cell by which the fixed magnetic layer was 
divided by two through the nonmagnetic middle class at least, among the fixed magnetic layers 
divided by two, one side bears the role which fixes the fixed magnetic layer of another side in 
the proper direction, and becomes possible [ maintaining the condition of a fixed magnetic layer 
at the condition of having been stabilized dramatically ]. On the other hand, when a free 
magnetic layer is divided by two through the nonmagnetic middle class and considers as a spin 
bulb mold thin film magnetic cell at least, a switched connection magnetic field occurs among 
the free magnetic layers divided by two, and it considers as a ferrimagnetism condition, and can 
be reversed with sufficient sensitivity to an external magnetic field. [0243] furthermore, by the 
manufacture method of the spin bulb mold thin film magnetic cell of this invention In an 
antiferromagnetism layer and a bias layer, Pt, Pd, Rh, Ru, Ir, Os, The property of said alloy 
is used using the alloy containing at least one sort in Au, Ag, Cr, nickel, Ne, Ar, Xe, and Kr, 
or two sorts or more of elements and Mn. Since the magnetization direction of a fixed magnetic 
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layer is fixed by heat treatment of the 1st time and the magnetization direction of a free magnetic 
layer is arranged in the magnetization direction of said fixed magnetic layer, and the crossing 
direction by the 2nd heat treatment Without having an adverse effect in the magnetization 
direction of a fixed magnetic layer, the magnetization direction of said free magnetic layer can 
be arranged in the magnetization direction of said fixed magnetic layer, and the crossing 
direction, and the spin bulb mold thin film magnetic cell excellent in thermal resistance can be 
obtained. [0244] Moreover, the manufacture method of this spin bulb mold thin film magnetic 
cell Since it is the method of forming a soft magnetism layer on the 1st layered product, and 
forming a bias layer on said soft magnetism layer Since it is necessary to clean the front face 
in which said bias layer can be formed in and said bias layer is formed neither by ion milling 
nor the reverse spatter, without breaking a vacuum after forming a soft magnetism layer, The 
contamination by the reattachment object, the adverse effect to generating of the exchange 
anisotropy field by turbulence of a surface crystallized state, etc. can be made into the 
outstanding manufacture method which the inconvenience resulting from cleaning does not 
produce. Moreover, since it is not necessary to clean the field in which said bias layer is formed 
before forming said bias layer, it can manufacture easily. Furthermore, by Fukashi in whom 
whether it is the above-mentioned adverse effect does not remain, after digging a free magnetic 
layer deep by ion milling etc. , the vertical bias stabilized more and a high output can be obtained 
also by carrying out continuation membrane formation of a soft magnetism layer and the bias 
layer. [0245] Moreover, since it comes to prepare the above-mentioned spin bulb mold thin film 
magnetic cell for a slider, the thin film magnetic head of this invention is excellent in endurance 
and thermal resistance, and can be used as the thin film magnetic head with the high reliability 
from which sufficient exchange anisotropy field is obtained. 

CLAIMS [Claim (s)] [Claim 1] An antiferromagnetism layer and a fixed magnetic layer to which 
it is formed in in contact with said antiferromagnetism layer, and the magnetization direction is 
fixed by exchange anisotropy magnetic field with said antiferromagnetism layer, A free magnetic 
layer formed through a nonmagnetic conductive layer on said fixed magnetic layer, A soft 
magnetism layer which opened a gap equivalent to the width of recording track on said free 
magnetic layer, and has been arranged, A bias layer which is formed on said soft magnetism 
layer and arranges the magnetization direction of said free magnetic layer in the direction which 
crosses to the magnetization direction of said fixed magnetic layer, It is the spin bulb mold thin 
film magnetic cell which has on a substrate a conductive layer which gives detection current to 
said free magnetic layer. Said antiferromagnetism layer and said bias layer A spin bulb mold thin 
film magnetic cell characterized by consisting of an alloy containing at least one sort or two sorts 
or more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, Xe, and the Kr(s), 
and Mn. [Claim 2] A spin bulb mold thin film magnetic cell according to claim 1 characterized 
by considering as a ferrimagnetism condition that sense of magnetization differs 180 degrees in 
the layers by which at least one side of said fixed magnetic layer and said free magnetic layer 
was divided and divided by two through a nonmagnetic interlayer. [Claim 3] Said 
antiferromagnetism layer is claim 1 characterized by being the alloy which consists of the 
following empirical formula thru/or a spin bulb mold thin film magnetic cell according to claim 
2. XmMnlOO-m, however X are at least one or more sorts of elements of Pt, Pd, Rh, Ru, Ir, 
and the Os(es), and m which shows a presentation ratio is m< =48 atom %< =60 atom %. 
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[Claim 4] Said bias layer is claim 1 characterized by being the alloy which consists of the 
following empirical formula thru/or a spin bulb mold thin film magnetic cell according to claim 
2. XmMnlOO-m, however X are at least one or more sorts of elements of Pt, Pd, Rh, Ru, Ir, 
and the Os(es), and m which shows a presentation ratio is m< =48 atom %< = 60 atom %. 
[Claim 5] Said antiferromagnetism layer is claim 1 characterized by being the alloy which 
consists of the following empirical formula thru/or a spin bulb mold thin film magnetic cell 
according to claim 2. PtmMnlOO-m-nDn, however D are at least one sort or two sorts or more 
of elements of Pd, Rh, Ru, Ir, and the Os(es), and m and n which show a presentation ratio are 
48 atom %< =m + n< =60 atom % and n< =0.2 atom %< =40 atom %. [Claim 6] Said bias 
layer is claim 1 characterized by being the alloy which consists of the following empirical 
formula thru/or a spin bulb mold thin film magnetic cell according to claim 2. PtmMnlOO-m- 
nDn, however D are at least one sort or two sorts or more of elements of Pd, Rh, and the Ru, 
and m and n which show a presentation ratio are 52 atom %< =m + n< =60 atom % and 
n < =0.2 atom % < =40 atom %. [Claim 7] Said soft magnetism layer is claim 1 characterized 
by consisting of a NiFe alloy thru/or a spin bulb mold thin film magnetic cell according to claim 
6. [Claim 8] A spin bulb mold thin film magnetic cell according to claim 1 to 7 characterized 
by coming to carry out the laminating of a bias layer and the conductive layer on these soft 
magnetism layer while a crevice is formed in both sides of a portion equivalent to the width of 
recording track of said free magnetic layer, the laminating of the soft magnetism layer is carried 
out so that these crevices may be embedded, and these soft magnetism layer is directly joined 
to said free magnetic layer through said crevice base. [Claim 9] Two come to divide said free 
magnetic layer through a nonmagnetic interlayer. A free magnetic layer of a side far from said 
fixed magnetic layer The 1st free magnetic layer, When a free magnetic layer of a side near said 
fixed magnetic layer is used as the 2nd free magnetic layer A spin bulb mold thin film magnetic 
cell according to claim 1 to 8 characterized by coming it smaller than magnetic thickness of said 
2nd free magnetic layer to carry out magnetic thickness of said 1st free magnetic layer. [Claim 
10] A manufacture method of a spin bulb mold thin film magnetic cell characterized by 
providing the following. On a substrate, it is an antiferromagnetism layer. A fixed magnetic 
layer A nonmagnetic conductive layer To a production process which carries out the laminating 
of the free magnetic layer one by one, and forms the 1st layered product, and said 1st layered 
product A production process which heat-treat at the 1st heat treatment temperature, impressing 
the 1st magnetic field which is the direction which intersects perpendicularly with the truck cross 
direction, and said antiferromagnetism layer is made to generate an exchange anisotropy 
magnetic field, and fixes magnetization of said fixed magnetic layer, On said 1st layered 
product, open a gap equivalent to the width of recording track, and a soft magnetism layer is 
formed. A production process which forms a bias layer on said soft magnetism layer, forms a 
conductive layer which gives detection current to said free magnetic layer on said bias layer, and 
is made into the 2nd layered product, A production process which heat-treats at the 2nd heat 
treatment temperature, and gives a bias magnetic field of the magnetization direction of said 
fixed magnetic layer, and a crossing direction to said free magnetic layer, impressing the 2nd 
magnetic field smaller than an exchange anisotropy magnetic field of said antiferromagnetism 
layer crosswise [ truck ] [Claim 11] A manufacture method of a spin bulb mold thin film 
magnetic cell according to claim 10 characterized by using an alloy which contains at least one 
sort or two sorts or more of elements of Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, nickel, Ne, Ar, 
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Xe, and the Kr(s), and Mn in said antiferromagnetism layer and said bias layer. [Claim 12] Said 
1st heat treatment temperature is the manufacture method of a spin bulb mold thin film magnetic 
cell according to claim 10 or 11 characterized by being the range of 220 degrees C - 270 degrees 
C. [Claim 13] said 2nd heat treatment a manufacture method of a spin bulb mold thin film 
magnetic cell according to claim 10 to 12 characterized by a range of temperature being 250 
degrees C - 270 degrees C. [Claim 14] Said 2nd magnetic field is the manufacture method of 
a spin bulb mold thin film magnetic cell according to claim 10 to 13 characterized by being the 
range of 10 - 600 Oe (800 - 48000 A/m). [Claim 15] The thin film magnetic head characterized 
by coming to prepare a spin bulb mold thin film magnetic cell according to claim 1 to 9 for a 
slider. 
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